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Since the mid-19th century, agricultural museums and living history sites, first in
Scandinavia and then in the United States and Canada, have provided historical, cultural, and,
sometimes, scientific information about farming to visitors. Many of these visitors have been
school children on field trips. Assessment of this learning, however, has been scant, particularly
within the free-choice style inherent in these types of educational venues. At the same time,
assessment of free-choice learning, often analyzed through the Contextual Model of Learning
(Falk & Dierking 2000), has taken place at educational sites like zoos, natural history museums,
and science centers. This study, conducted in January of 2022 at a middle school in northern
Indiana applied a two-group, mixed methods approach that analyzed knowledge gain and student
attitudes about free-choice learning in an agricultural history unit. Both groups learned through
traditional classroom methods of lecture, visuals, and an activity, while the treatment group
participated in a virtual field trip to an agricultural museum but with a virtual component because
of COVID-19 restrictions.
Results demonstrated that, while the comparison group and treatment group scores
between pre-testing and post-testing improved significantly, there was no statistically meaningful

difference between groups. In addition, there were no meaningful differences in attitudes
regarding the unit between the groups. Correlations between test scores and the questionnaire of
student attitudes revealed few differences, the most significant being a significant negative
correlation between feedback and scores in the comparison group. Qualitative questionnaire
prompts answered by both groups and select interviews with treatment group participants were
used to help explain the quantitative results. These explanations focused on a lack of novelty
involved with virtual field trips for younger, technologically astute students, and, consequently,
less emotionally connected and less motivated learners.
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CHAPTER I
INTRODUCTION1
To commemorate the agricultural past, the first open-air museums dedicated to farming
were established in Scandinavia in the 1860s and 1870s (Hurt, 1978). Initially consisting of
relocated farm buildings, the museums developed into more detailed cultural heritage centers and
included livestock and folk crafts. In the 19th and early 20th centuries, this type of open-air
museum spread throughout continental Europe, Great Britain, and Russia (Hurt, 1978). In the
United States and Canada, however, early agricultural museums were dedicated to displays of
farming implements with little emphasis on farm life (Hurt, 1978). As a response to this rather
fixed approach to agricultural exhibits, historians and museum professionals in the 1960s and
1970s developed the concept of living history farms, open-air venues designed to recreate
working farms to educate visitors from non-rural areas about agriculture (Reid, 2008;
Schlebecker, 1984). The living history concept was further validated by the creation of the
Association for Living Historical Farms and Agricultural Museums (later changed to the
Association for Living History, Farm and Agricultural Museums)—ALHFAM—in 1970.
Looking beyond the chronological display of agricultural artifacts, the goals of the organization
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have their origins in the historical but also encourage learning and preserving other facets of
agriculture. Specifically, the goals
• encourage research, publication, and training in historic agricultural practices
• facilitate the exchange of agricultural information and items
• develop a genetic pool of endangered agricultural plants and animals
• sponsor scholarly symposium and publications dealing with agricultural history
• accredit living historical farms and agricultural museums
• foster in present and future generations an appreciation and understanding of the
ideas and ideals which have contributed to the greatness of American agriculture.
(ALHFAM, n.d.)
More than a generation after the organization of ALHFAM, the Museum Data Files (MDF), a
comprehensive list of museums and allied groups produced by the Institute of Museum and
Library Services, revealed that of the more than 30,000 museums and associated organizations in
the United States more than 250 are dedicated to agriculture and living history farms.
A large share of the attendance at museums of all types, including living history and
agriculture museums, can be attributed to school children on field trips, to the tune of an
estimated 55 million visits as of 2009 (American Alliance of Museums, 2022), the year of the
most recent survey, the next scheduled for 2020 (Gilliam, 2019). In a recent study of the
educational value of field trips, Greene, Kisida, and Bowen (2014) noted what generations of
school children have experienced:
The school field trip has a long history in American public education. For decades,
students have piled into yellow buses to visit a variety of cultural institutions, including
art, natural history, and science museums, as well as theaters, zoos, and historical sites.
2

Schools gladly endured the expense and disruption of providing field trips because they
saw these experiences as central to their educational mission. (para. 1)
To help to fulfill the educational mission of schools, museums of all types spend more than $2
billion dollars annually, with “the typical museum devot[ing] three-quarters of its education
budget to K-12 students” (American Alliance of Museums, 2018, sect. 2). This outlay includes
developing and funding virtual field trips to reach wider audiences or as a way for visitors,
including school children, to experience exhibits more economically.
Long a part of the museum landscape in the United States, living history and agricultural
museums have the capability to reach a wide range of learners (school groups, families, and
individuals), budgets and proximity notwithstanding. Because agriculture covers a wide range of
subjects, including science, history, and culture, the potential for learning at these sites is
substantial. Many of these sites are available through virtual field trips, although the depth and
quality of the experiences vary. Some, like the Museum of Venture County
(venturamuseum.org), offer synchronous presentations to school groups via web conferencing.
Others, like Coggeshall Farm, in conjunction with Old Sturbridge Village, offer a passive
learning experience through videos available on YouTube. Still others, like the Loudoun
Heritage Farm Museum (heritagefarmmuseum.org), near Washington, D.C., offer a free-choice
virtual experience, where visitors can choose between pdf files, videos, websites, and other
activities.
Statement of the Problem
An obvious corollary to the expense that museums undertake to accomplish their
educational missions is evaluation of educational program effectiveness, or, in other words,
determining whether visitors, virtual or in-person, are learning. Exploring the importance of time
3

and memory on field trip learning, Falk and Dierking (1997) found that nearly all of the children
and adults they studied, when asked about a past field trip (including those to a farm), could
“relate at least one thing they learned during an early-elementary-school field trip, and most
could relate three or more things” (p. 217). In a survey of the literature dedicated to field trip
research in the 1990s and early 2000s, Griffin (2004) identified several factors that influence
learning on museum field trips, including teacher and student attitudes, social contexts, and
student choice regarding which exhibits to visit. Indeed, according to Falk and Dierking (2000),
“Choice and control are fundamental, but understudied, variables in learning from museums” (p.
85). Unfortunately, the concept of free-choice learning, in which choice and control are vital, is
not as widely applied as it, perhaps, should be.
While assessment of free-choice learning, whether through field trips or otherwise, has
occurred in science centers (Barriault & Pearson, 2010; Falk et al., 2004; Falk & Storksdieck,
2005; Hong & Song, 2013; Pedretti, 2004; Price et al., 2015; Rennie & Johnston, 2007; Schwan
et al., 2014), natural history museums (Bamberger & Tal, 2006), state and national parks
(Benton, 2013; Bourque et al., 2014), zoos (Schwan et al., 2014), and ethnographic parks
(Nowacki, 2010), primarily through observation, questionnaires, and interviews, no major study
has addressed free-choice learning within the unique farm-science-museum combination of
living history and agricultural museums from either an historical or science-based perspective or
compared this type of learning to agricultural learning in traditional classroom environments.
Further, no study has addressed the concept of free-choice, virtual learning within living history
and agriculture museums.
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Background
Although living history and agriculture museums are free-choice environments, the
learning that takes place at these sites, particularly living history farms, has been considered from
a teacher- or artifact-centered, interpretive approach employed by historians. In Interpreting
Agriculture at Museums and Historic Sites, part of the Interpreting History Series published by
the American Association of State and Local History, Reid (2017) encouraged organizations
concerned with agriculture to consider Freeman Tilden’s definition of interpretation as “an
educational activity which aims to reveal meanings and relationships through the use of original
objects, by firsthand experience, and by illustrative media, rather than to communicate factual
information” (as cited in Reid, 2017, p.3). At first glance, interpretation could refer to ways in
which a learner in a free-choice environment “interprets,” or constructs, the meanings from
learning experiences, but Tilden was specifically referring to a one-way process, interpreter to
learner. According to Tilden (2007),
Thousands of naturalists, historians, archaeologists, and other specialists are
engaged in the work of revealing, to such visitors as desire the service, something
of the beauty and wonder, the inspiration and spiritual meaning that lie behind
what the visitor can with his senses perceive. This function of the custodians of
our treasures is called interpretation” (p. 25).
This perspective does not necessarily discount active learning but does not directly account for a
learner’s construction of knowledge.
By contrast, a learner-centered approach to learning at living history and agricultural
museums would involve the Contextual Model of Learning (Falk & Dierking, 2000), a
constructivist model that focusses on the individual (personal context) within a group
5

(sociocultural context) learning in a particular physical space (physical context) over time
(Figure 1). According to Falk and Dierking (2002), “Meaningful learning is constructed by each
person at the confluence of these [contextual] streams” (p. 37).
Figure 1
Contextual Model of Learning

From J. H. Falk and L. D. Dierking, 2002, Lessons Without Limit:
How Free-Choice Learning is Transforming Education, p. 37.

In a study of learning at a science center, Falk and Storksdieck (2005) identified 12
further “factors” within the personal, sociocultural, and physical contexts, based upon hundreds
of studies of learning at museums. These factors, grouped within the three contexts of the
Contextual Model of Learning, are listed in Table 1.
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Table 1
Contextual Model of Learning: Contexts and Factors
Context
Personal

Factor
Visit motivation and expectations
Prior knowledge
Prior experiences
Prior interests
Choice and control

Sociocultural

Within group social mediation
Mediation by others outside the immediate social group

Physical

Advance organizers
Orientation to the physical space
Architecture and large-scale environment
Design and exposure to exhibits and programs
Subsequent reinforcing events and experiences outside the museum

Adapted from “Using the Contextual Model of Learning to Understand Visitor Learning form a Science Center
Exhibition,” by J. H. Falk and M. Storksdieck, 2005, Science Education, 89, p. 747.

The Contextual Model of Learning is particularly important in its application to freechoice learning, the type of learning that occurs most outside of the traditional classroom—at
museums, science centers, zoos, farms, and other field trip destinations. “Free-choice learning is
the single, most dominant from of learning. Free-choice learning is the learning people do when
they get to control what to learn, when to learn, where to learn, and with whom to learn” (Falk
and Dierking, 2002, p. 6). In Learning from Museums, written within the framework of the
Contextual Model of Learning, Falk and Dierking (2002) recognized the growing importance of
virtual field trips:
In terms of the specific delivery of information, museums have unprecedented
opportunities afforded by distance learning technologies, particularly video conferencing
and the Internet via the World Wide Web. Because of their collections and their inherent
immobility, museums have been severely limited geographically. Located primarily in
7

city centers, physical museums have been left behind as the American population
increasingly shifts to the suburbs. However, new distance learning technologies provide
an opportunity for museums to reach not just the suburbanites surrounding their urban
cores but new audiences locally, regionally, nationally, and worldwide. (p. 227)
Although living history and agriculture museums are not often located in city centers, they are
often located well beyond the suburbs, in which case virtual visits are still a way to reach more
visitors.
Finally, as many educators and students have learned the last several months of 2020 and
into 2021, circumstances might arise that prohibit the traditional field trip experience—or even
lead to a total absence of in-person learning inside of or outside of the classroom. The response
to COVID-19 led to what heretofore might have been considered a surreal, long-term
interruption of traditional face-to-face education all across the United States. According to
Education Week (2021), “At their peak, the closures affected at least 55.1 million students in
124,000 U.S. public and private schools. Nearly every state either ordered or recommended that
schools remain closed through the end of the 2019-20 school year.” These school closures came
in addition to the normal curtailing of out-of-school learning experiences because of time and/or
budget constraints.
Purpose Statement
Although the teacher-centered interpretation of living history museum exhibits by an
“interpreter” (whether a docent or text) assumes, rather than anticipates, what—or how—an
individual learns, these sites can provide free-choice learning opportunities by virtue of a change
in perspective. As Green pointed out at the 2013 Conference and Annual Meeting of ALHFAM,
“Living History Museums present an ideal laboratory for the implementation of various learning
8

theories . . . a phrase that has applicability in arenas far removed from the traditional classroom
setting” (p. 167). Indeed, coincidentally or by design, Professor Green made the case for the
application of two facets of the Contextual Model of Learning in his call for placed-based
collaboration between classrooms and museums: the importance of the physical context of the
site and the personal context of the learner.
The purpose of the study will be to determine the effectiveness of assessing agricultural
learning at living history and agriculture museums within a free-choice atmosphere, similar to
previous free choice studies that focused on science-based learning environments, but within a
Contextual Model of Learning that anticipates a virtual environment rather than the traditional
physical space of a site in which the model is usually applied. In addition, the study will seek to
ascertain student attitudes concerning learning about agriculture in this manner.
Research Objectives
The focus of the study was to determine whether a supplemental, virtual visit to a farm
museum would affect the knowledge gain that takes place within the Contextual Model of
Learning for students attending Clark Middle School in St. John, Indiana. Included in the
determination were the attitudes expressed by the students regarding their educational
experiences as part of the study. The specific research objectives were as follows:
1. Describe study participants (students).
2. Compare agricultural knowledge gain of students taking part in supplemental
instruction via a virtual field trip to an agriculture museum with students learning
about agriculture only via lecture with visuals in a traditional classroom.
3. Compare student attitudes regarding learning about agriculture in the free-choice,
virtual environment of an agriculture museum with student attitudes regarding learning
9

about agriculture only via lecture with visuals in a traditional classroom.
4. Determine the relationship between knowledge gained and attitudes regarding learning
about agriculture through supplemental, free-choice, virtual learning and test scores
and perceptions of students learning about agriculture only via lecture with visuals in a
traditional classroom.
5. Qualitatively explore student attitudes regarding free-choice, virtual field trip learning
and traditional classroom learning about agriculture.
Significance of the Study
In addition to determining the effectiveness of virtual field trips for learning at agriculture
museums, the study could prove useful in four distinct areas.
Complementary Learning: Classrooms and Museums
In a survey of the literature dedicated to school visits to museums, Griffin (2004)
concluded that the “boundaries between schools and museums need to be crossed from both
sides” (p. S65). Specifically, true free-choice learning must be allowed to take place on field trips
(as opposed to imposing the structure of the traditional classroom onto the field trip learning
experience), and the free-choice learning must fulfill the curricular needs of the formal
classroom. This study will attempt to cross two boundaries, the first between classroom and
museum by incorporating free-choice, constructivist learning with specific Indiana academic
standards and the second between the concept of the traditional field trip and the virtual field
trip.

10

Effective Museum Exhibits for Agricultural Education
Within twenty years of the development of living history farms, researchers began to note
the functional and educational limitations of these sites and agricultural museums in general.
Schlebecker (1984) noted the heavy financial burden of maintaining a living history farm
because of building and equipment maintenance, care of livestock, training employees to use
historical technology, and the creation of tool replicas, leaving many living history farms focused
on the middle of the 19th century, before mechanization. In a study of four agricultural heritage
sites in the alpine regions of Europe and Japan, Ehrentraut (1996) determined that tourists were
more interested in nostalgia and recreation rather than agricultural education based on the
number of visitors who purchased inexpensive interpretive materials sold at the sites. Nowacki
(2010) uncovered similar results in a study of visitors to the Wielkopolski Ethnographic Park, an
open-air agricultural destination in Dziekanowice, Poland. Analyzing the results of visitor
questionnaires, Nowacki determined that the majority of visitors used the park for recreation,
although groups that were led or instructed by a museum employee did profit educationally from
the experience. Like Ehrentraut (1996), Nowacki found that the available written interpretive
materials, like signs and guidebooks, required too much effort for what most considered a leisure
activity (p. 190).
Tucker et al. (2011) noted that “educational exhibits have received very little attention in
the agricultural and applied communications literature, particularly in terms of measuring their
educational impact or effectiveness” (p 6). The use of living history and agriculture museum
exhibits as educational tools creates new opportunities for measuring agricultural learning.
Although this study will be conducted on students participating in a virtual visit to an agriculture
museum focused on the early 20th century, there is an overlap with academic standards that
11

focus on agriculture as it is practiced now; future studies could evaluate the usefulness of
historical agricultural exhibits for learning about agriscience, agribusiness, animal science, and
other facets of contemporary agriculture.
Multidisciplinary Approach to Learning about Agriculture
While living history and agriculture museums fall securely within the purview of
historians and the otherwise historically-minded, educators have long acknowledged the learning
opportunities offered by living history museums to numerous disciplines. Agricultural historian
Herbert Kellar (1944) suggested that a national agricultural museum, based in Washington, D.C.,
contain exhibits dedicated to entomology, soils, biology, and other fields associated with
agricultural science. Hurt (1978) recognized that agricultural museums could be of interest to
folklorists, sociologists, and anthropologists. Darwin Kelsey (1972), former Director of
Historical Agriculture at Old Sturbridge Village, acknowledged that an agricultural historian
working at a living history museum must “become familiar with agricultural sciences” (p. 125),
among other disciplines. Morain & Anderson (1995) provided examples of experiential
agricultural learning opportunities for elementary school students offered by living history farms.
Most recently, agricultural historian Debra Reid (2017) applied a STEALTH (science,
technology, engineering, art, literature, theater, and history) theme to her book Interpreting
Agriculture at Museums and Historic Sites.
Agricultural Literacy
Based on the results of a Delphi study, Frick, Kahler, and Miller (1992) defined
agricultural literacy as the “understanding and knowledge necessary to synthesize, analyze, and
communicate basic information about agriculture” (p. 36). Although not scoring highly enough
12

(25%) to merit inclusion in the eleven subject areas of agricultural literacy, both the science of
agriculture and the history of agriculture scored similarly (19.23% and 14.10%, respectively)
among respondents. This spirit of broad-based learning about agriculture was echoed by Reid
(2017): “The process of developing an awareness of agriculture, documenting its relevance to
your museum or historic site, managing collections to reflect that relevance, and developing
interdisciplinary interpretation about agriculture can be transformative” (p. 5). Although this
study was designed to record and measure agricultural free-choice learning and student attitudes
in a virtual environment, an exploration of agricultural literacy was a fortunate consequence.
Definitions of Terms
Agriculture—The USDA defines agriculture as “the science or practice of farming, including
growing crops and raising animals for the production of food, fiber, fuel, and other
products” (agclass.nal.usda.gov). This definition is broad enough to include, implicitly,
matters of business, sociology, economics, law, history, and other disciplines.
Agricultural Education—Although the concept of agricultural education is not limited to students
in classrooms, the study will focus on the assessment of free-choice learning by high
school-aged students in an agricultural environment. In this case, the definition of
agricultural education provided by the National Association of Agricultural Educators is
appropriate: “Agricultural education teaches students about agriculture, food, and natural
resources. . . . through three interconnected components: classroom or laboratory
instruction . . . , experiential learning . . . , and] leadership education” (National
Association of Agricultural Educators, 2022).
Constructivism— Constructivism posits that learners are active constructors of knowledge,
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incorporating new experiences into learning derived from prior experiences. According to
Anderson et al. (2003), in a study about constructivist learning in museums and other
informal settings, “The human constructivist view of learning recognizes that individuals’
present conceptions are products of diverse personal experiences, observations of objects
and events, culture, language, and teachers’ explanations” (p. 180).
Contextual Model of Learning—The Contextual Model of Learning considers learning within
three inseparable contexts (personal, physical, and sociocultural) over time (Falk &
Dierking, 2000).
Field Trip—Although a fairly common term, from a research perspective, Tal and Morag (2009),
noted, “Field trips are usually arranged by schools, have educational purposes, and take
place in interactive settings” (p. 246).
Actual Field Trip (AFT)—This is a synonym for a traditional, or in-person, field trip.
Virtual Field Trip (VFT)—In “The Beginner’s Guide to Interactive Virtual Field Trips,”
Zanetis (2010) defined asynchronous VFTs as “websites that include text, audio, or video
resources about specific topics” (p. 21). Conversely, interactive VFTs “are synchronous,
real-time experiences in which students from one location learn from informal educators
in another location” (p. 22). Zhao et al. (2020) drew a further distinction between virtual
field trips that employ immersive virtual reality technology (iVFT) or virtual field trips
taken via desktop and laptop computers, tablets, and devices with similar displays
(dVFT).
First-person Historical Interpretation—Woods (1989) defined first-person living history as a
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“creative performance” (p. 43). Interpreters or “reenactors” work in character to present
daily life or historic events as they would have appeared in a specific place at a specific
historical time.
Formal Learning—Falk and Dierking (2002) identify formal learning as taking place in
situations “where professionals help guide us in the development of basic skills and help
introduce us to new realms of knowledge” in school and at work (p. 10).
Free-choice Learning—Falk (2005) expanded upon an earlier definition of free-choice learning
(Falk & Dierking, 1997):
[T]he term free-choice learning is used to refer to the type of learning that occurs
when individuals exercise significant choice and control over their learning. Freechoice learning typically, but not necessarily, occurs outside school. It refers to
the type of self-directed learning that regularly occurs in settings like national
parks, nature centers, natural history museums, zoos and aquariums, a wide range
of community-based organizations, and through the use of print and electronic
media, including the Internet. (p. 270)
Informal Learning—Less controlled than nonformal education, informal learning “deals with
everyday experiences which are not planned or organized” (Etling, 1993, p. 73).
Interpretation—Interpretation is a teacher-centered approach to learning in which, according to
Tilden (2007), “specialists are engaged in the work of revealing . . . something of the
beauty and wonder, the inspiration and meaning that lie behind what the visitor with his
senses perceives” (p. 26).
Learning—Barron et al. (2015) reduced several definitions of learning within psychology,
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cognitive psychology, neuroscience, behavioral ecology, and machine learning into a
common theoretical framework for research. Specifically, learning is a “structured
updating of system properties based on the processing of new information” (p. 406).
Living History Museum—Morain & Anderson (1995) described living history museums as
“dedicated to documenting, preserving, and demonstrating rural traditions and farming
practices in historic settings” (p. 17). For this study, living history museum will be the
overarching term used to refer to living history farms, living historical farms, open-air
farm museums, and outdoor farm museums. While it is logical to consider that the
chances a museum of any sort will contain some sort of farming exhibit increase as the
timeline lengthens to include historical periods in which the majority of the population
was involved in some agriculture, Reid (2017) noted that “all museums, historic sites,
and park districts have the resources to interpret agriculture” (p. 3).
Nonformal Learning—more purposeful than informal learning but more focused on the learner,
nonformal learning often features elements of choice and more flexible teacher/student
roles (Etling, 1993, p. 73).
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CHAPTER II
LITERATURE REVIEW
Introduction
Theoretical frameworks exist to evaluate general or discipline-specific learning in freechoice learning environments like museums, science centers, and zoos. Agriculture, as a science
with an inherent economic and cultural history, is more difficult to evaluate. Tucker et al. (2011)
were the first to note that “[w]hile Land-grant communicators have an established tradition of
evaluating traditional and emerging media and audiences, the profession has little collective
experience in studying the performance and impact of [agricultural] educational exhibits in the
free-choice environment” (p. 18). The proposed study is based, in part, on the premise that the
theoretical frameworks used to evaluate learning in the free-choice environments can be applied
to agricultural exhibits in historical, free-choice contexts. The specific purpose of the study,
evaluating the effectiveness of virtual field trips within the contextual model of learning,
provides an additional, and timely, direction for inquiry. Additionally, concepts associated with
agricultural literacy can be applied to the study’s specific research questions and their associated
variables as the overarching concern of agricultural education.
The review of the literature begins with an exploration of agricultural learning in the
traditional classroom environment, including studies of student and teacher learning, followed by
a survey of agricultural history and science learning through teacher-centered interpretation
frameworks. The focus on learning expands beyond agriculture to free-choice learning and
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associated perspectives (constructivism, narrative, and interest and motivation) before
concentrating on the specific theoretical model for the study: The Contextual Model of Learning.
Finally, the review considers emerging results and themes from studies of virtual field trip
learning, including a single-group study that expressly considered the framework of the
Contextual Model of Learning.
Classroom Learning
It is natural for professionals working in living history or agricultural history to conflate
the history and science involved in farming, since to attempt to separate them would diminish the
subject. For example, Morain and Anderson (1995), formerly of Living History Farms in
Urbandale, Iowa, explained that living history “museums excel at helping students and teachers
from a predominantly urban society understand agricultural history [emphasis added]” (p. 17)
but temper the exclusivity of history when describing the applicability of school children
learning about the science of breeding livestock in an historical setting. Reid (2017), writing for
living history professionals, approached the interpretation of agricultural history from a
traditionally humanist point of view but acknowledges the importance of collaboration with
colleagues involved with the scientific aspects of agriculture and, along with many historians,
presumes the scientific underpinnings of the discipline. Sometimes, the presumption is reversed,
in which case the science of agriculture is supplemented by the historical as described by Baker
& Kelsey (1993), formerly of Lake Farmpark in Kirtland, Ohio, and Siebers (2014), formerly of
Living History Farms. No matter the emphasis, whether agriculture as science or history, school
groups are important consumers of this type of education.
Nonetheless, despite the number of living history museums dedicated to agriculture,
attempts to quantify agricultural learning have occurred primarily in the classroom. The
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following review of the literature dedicated to research into the agricultural literacy of students
and teachers, although based in the classroom, is applicable to the proposed study, particularly if
the use of free-choice agricultural exhibits becomes more widespread to supplement classroom
lessons. Although not an isolated variable of the proposed study, agricultural literacy is a key
factor to consider since much of the free-choice learning that takes place on field trips (as
opposed to individual or family visits) is, or at least should be, integrated into classroom lessons.
Classroom Learning: Students
Although learning about agriculture in the classroom was part of curricula as early as the
early 1900s, a national, coordinated effort began with the creation of the Agriculture in the
Classroom (AITC) program, spearheaded by the USDA in 1981 and providing resources and
teacher training across the country (National Agriculture in the Classroom, 2020). A few years
later, to further address a growing urban population that was becoming less and less aware of the
natural world, including agriculture, in 1988, the National Research Council’s Committee on
Agriculture in Secondary Schools recommended that agricultural literacy equate to a knowledge
of agriculture in social, cultural, and environmental contexts and that K-12 students receive
regular instruction in agriculture and environmental studies. Ten years later, researchers at
Oklahoma State University produced A Guide to Food and Fiber Systems Literacy (Leising et
al., 1998). The Guide covers several agricultural and environmental themes and provides sample
lessons and academic targets for teachers. Pilot testing of the guide in Montana and Oklahoma,
using pre-test and post-test methods, demonstrated marked increases in learning when teachers
made connections to agriculture in other lessons (Hubert et al., 2000). Wider testing in four states
(Arizona, Montana, Oklahoma, and Utah) provided similar positive results in grades K-7 and
across several themes, including history (Leising et al., 2003; Pense et al., 2005). Powell and
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Agnew (2011) reevaluated the Food and Fiber Systems Literacy (FFSL) standards of the Guide
by aligning them to the Food, Land, and People (FLP) benchmarks, developed in 1989 by the
non-profit group Project Food, Land & People. The authors designed classroom objectives for
grades K-5 by first creating FLP objectives in order to match them with FFSL benchmarks. The
authors determined that all FFSL standards were met by each grade level’s application of the
FLP curriculum units but not equally. The authors recommended evaluating standards
periodically as the requirements of agricultural literacy change.
Working beyond standards and benchmarks, Powell et al. (2008) developed a cognitiveconstructivist conceptual model to identify “leverage points for change and articulate steps to
further promote a shared vision to achieve agricultural literacy” (p. 86). The result is a complex
mixture of deductive or “programmed,” inductive or “emergent,” and evaluative learning
approaches that work together to build agricultural literacy. These models must resist external
pressures such as the traditional, essentialist view of education and a focus on testing. While
certainly a sound theoretical approach, the authors’ model is so complex as to be unusable by all
but literacy theorists. Teachers and developers of curricula would need to attend an extensive
seminar to learn to apply the model to their lessons.
From a constructivist perspective, Hess and Trexler (2011) used Piaget’s concept of
schemata, inherent knowledge frameworks, to compare students’ personal backgrounds and
agricultural knowledge to benchmarks for agricultural literacy. Based on semi-structured
interviews of 18 students, the authors determined that the informants’ schemata were
underdeveloped; they were not prepared for the acquisition of new knowledge. The authors
concluded that rather than continue to try to build new schemata educators need first to focus on
the underdeveloped schemata.
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Studies of classroom agriculture literacy efforts can also be used to assess agricultural
career awareness. Meunier et al. (2003) conducted a study to determine whether agricultural
education materials had an influence on student and teacher awareness of agricultural
professions. In addition, the researchers attempted to determine the career aspirations of fourth
graders and their and attitudes about agricultural careers. In a quasi-experimental, pre-test-posttest design, the treatment group received hands-on instruction through Purdue University’s
“Incubators in the Classroom” program. Pre-tests and post-tests were administered to students
and teachers and consisted of a mixture of true/false and multiple-choice questions regarding
perceptions of agriculture and agriculture as a profession. Overall, the students who received the
treatment improved their agricultural literacy and developed more positive opinions about
agricultural careers. There was no discernible difference between the teachers who participated
in the treatment and those who did not. The authors recommend that future programs offered by
Cooperative Extension include similar hands-on programming.
Classroom Learning: Teachers
Another approach to improve agricultural literacy in the classroom involves educating
teachers. Balschweid et al. (1998) conducted a study to determine how much of the material
learned by K-12 teachers attending Oregon State University’s Summer Agricultural Institute
(SAI) was later integrated into the teachers’ curricula. Questionnaires were collected from 52
teachers who had participated in SAI between 1988 and 1996. Analysis of the data from the
questionnaires revealed that the respondents were experienced teachers, many of whom (40.2%)
were able to integrate information from the program into their lessons. In a more recent study
conducted by Anderson et al. (2014), before taking part in Oregon State University’s SAI
program, teachers were asked to provide a definition of agriculture with their application,
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complete an entrance questionnaire, sit for an interview, and complete a reflective journal (to
keep track of changes in knowledge) to determine changing perceptions of agriculture. After
analyzing the data, researchers determined that during the SAI program general awareness of
agriculture developed into a basic understanding but that that understanding was restricted to
production agriculture. What is particularly interesting about the SAI program for the proposed
study is the informal aspect of the experience for teachers in which the SAI requires an overnight
stay on a family farm. Anderson et al. (2014) wondered whether this type of experience, outside
of the classroom experience, leads to a greater understanding of agriculture, which is one of the
goals of the proposed study.
Interpretation and Agriculture
Before comprehensive approaches to bring agriculture to the classroom, learning about
agriculture for those not engaged in the production of food and fiber was an historical endeavor,
delivered via interpretive exhibits. Interpretation as a framework for a type of teacher-centered
approach to learning was codified by Freeman Tilden (2007) in 1957 with the publication of
Interpreting Our Heritage, now in its 4th edition. Tilden’s principles of interpretation have since
become educational guidelines for the living history movement and have, in turn, been adapted
for the teaching of science. The following section of the review highlights interpretation as a
framework for education about history and science, both disciplines that concern agriculture.
Interpretation: Agricultural History
The history of agriculture as an interpretive endeavor to educate the public began in the
United States between the World Wars, particularly if the agricultural museums of the 19th and
early 20th century are discounted as mere collections of artifacts and/or buildings, a matter of
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preservation rather than interpretation. Archivist Herbert Kellar (1945), curator of the papers of
Cyrus McCormick and the first director of the McCormick Historical Association, noted five
educational trends in museum education in the early decades of the 20th century: accuracy,
motion (vs. static exhibits), authentic physical backgrounds for artifact display, dioramas and
large-scale visuals, and the development of specialized museums to highlight specific
agricultural pursuits. Kellar elaborated on the collection of trends as an opportunity for the
development of a “living agricultural museum” (p. 188) based in Washington, D.C. Kellar’s
proposal included crops in cultivation, murals and sculptures of important events and historical
figures, dioramas containing agricultural equipment, a library, and, even, a radio station.
It was twenty years before Kellar’s concept of the “living agricultural museum” began to
take root, planted and tended by historians interested in interpretations of agricultural history
(Hurt, 1978; Schlebecker, 1984), although the groundwork for professional interest in living
history sites can be traced to the creation of historical organizations beginning around the turn of
the century, researchers studying rural issues for New Deal programs of the 1930s, and as an
element of early social history (Reid, 2008). According to Hurt (1978), in addition to research
activities,
[t]he emphasis at living historical farms is on the farming process itself. These museums
help correct misconceptions about agriculture that one often receives at ethnological and
technological museums, where agriculture is romantically portrayed or where the struggle
for survival is overly-emphasized. Living historical farms simply acknowledge the
problems farmers faced and re-create the past as accurately as possible. (p. 373)
Still, interpreting the past as “accurately as possible” can be a challenging task. John T.
Schlebecker (1984), former Curator of Agriculture at the Smithsonian and a leader in the living
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history farms movement, listed several issues facing administrators, including locating tools used
before the second half of the nineteenth century, maintaining equipment, generating significant
revenue from farm activities, and developing programs that accurately represent farmers and
farming as it was practiced at the interpreted site. Woods (1989) discussed some of the issues of
and professional prejudices against first-person historical interpretation at living history sites,
specifically, the charge that living history programs do not present history critically. Most
recently, in Interpreting Agriculture at Museums and Historic Sites, Reid et al. (2017) discussed
historical interpretation, often through the lens of Tilden’s (2007) six principles of interpretation.
Finally, there have been attempts in agricultural education settings to either use history as
a starting point for more scientific interpretations of agriculture or to minimize the role of history
in interpretations to support more expansive, thematic interpretations. For example, Living
History Farms in Urbandale, Iowa, conducted a chicken dissection program for seventh graders
in which interpreters, following Tilden’s fourth principle that interpretation should provoke
rather than instruct took students from a 19th-century perspective on preparing a chicken for the
table to a contemporary, multidisciplinary perspective that emphasizes scientific subjects like
biology and nutrition (Siebers, 2014). Putting even more distance between the historical farming
past and the modern farming present, Lake Farmpark in Kirtland, Ohio, was developed by
ALHFAM founder Darwin Kelsey to present agriculture thematically rather than historically or
chronologically with an urban population in mind “to developing scientific literacy—especially
agricultural, biological, and ecological literacy” (qtd. in Baker & Kelsey, 1993).
Interpretation: Science
According to Tilden (2007), “Interpretation is the revelation of a larger truth that lies
behind any statement of fact. . . . [and] interpretation should capitalize mere curiosity for the
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enrichment of the human mind and spirit” (p. 8). To that end, Tilden developed six principles of
interpretation to assist interpreters:
1. Any interpretation that does not somehow relate what is being displayed or described
to something within the personality or experience of the visitor will be sterile.
2. Information, as such, is not interpretation. Interpretation is revelation based upon
information. But they are entirely different things. However, all interpretation includes
information.
3. Interpretation is an art, which combines many arts, whether the materials presented are
scientific, historical, or architectural. Any art is in some degree teachable.
4. The chief aim of interpretation is not instruction, but provocation.
5. Interpretation should aim to present a whole rather than a part and must address itself
to the whole man rather than any phase.
6. Interpretation addressed to children (say, up to the age of twelve) should not be a
dilution of the presentations to adults but should follow a fundamentally different
approach. To be at its best it will require a separate program. (p. 34-35)
Visscher et al. (2009) applied Tilden’s concept of interpretation to student learning at a zoo,
citing a paraphrased version of Tilden’s six principles of interpretation:
1. Interpretation must relate to the visitor and to the resource.
2. Interpretation reveals deeper meanings based on information.
3. Interpretation is an art and should be designed to inform, entertain, and enlighten.
4. Interpretation should provoke and inspire an audience to broaden its horizons.
5. Interpretation must present a whole theme and address the whole person.
6. Interpretation for children and adults are, respectively, unique. (p. 489)
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Based upon these principles, in a quasi-experimental study, the authors sought to determine the
knowledge gain between a group of fifth graders who watched an animal training session that
involved an interpretive presentation and a group who listened to a fact-only presentation. A
third, comparison, group watched the training session but did not receive any type of
presentation. The two treatment groups, the group receiving the fact-only treatment and the
group receiving interpretation as part of the treatment, watched a brief presentation before the
training session, and all three groups were given a short quiz after their respective sessions. The
group that received the interpretation treatment scored higher than the fact-only or comparison
groups. One of the authors’ most notable observations is the importance of creating emotional
connections (and, hence, learning) through interpretation (p. 494). This is a similar level of
connection described by Woods (1989) in a history venue, demonstrating that the relationship
between interpretation and learning is not discipline-specific.
A similar study conducted by Price et al. (2015) assessed the effects of interpretation on
learning about science and attitudes toward science through an exhibit at Chicago’s Museum of
Science and Industry. Three hundred and thirty-three children visiting a Mythbusters exhibit
(based upon the popular television program of the same name) were pre-tested before either
walking through the free-flow portion of the interactive exhibit or participating in the live,
interpretive show. Of the 333 participants, 271 took a short post-test, and 32 children were
interviewed. Results suggested that the live, interpretive show had a greater positive effect on
learning about and attitude towards science. The authors proposed that these results could be
“applied to non-science-based institutions as well” (p. 205).
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Free-Choice Learning
Unlike the teacher-centered interpretation approach to learning about agriculture and
science, free-choice learning considers how a learner makes meaning. Falk (2001) defined freechoice learning as the “interchange that goes on between the individual and his or her
sociocultural and physical environment” (p. 7). Free-choice learning is also the personal learning
that occurs most often outside of the classroom—in museums, botanic gardens, zoos, science
centers, and similar environments—replacing terms like “informal” learning or the cumbersome
“out-of-school” learning.
An earlier study conducted by Falk and Dierking (1997) focused on the importance of
free-choice learning (although, at the time, the term had yet to be applied) and the long-term
impact of school field trips. During their research, Falk and Dierking interviewed 128 children
and adults about field trips that they had experienced. Most of those interviewed remembered the
destination of their trip, and many remembered specifics of the experience, including traveling
companions and particular events or details. Among other results, the qualitative study supported
the assertion that personal, physical, and social contexts are “inextricably bound together” (p.
216), an assertion that is reflected first in Falk and Dierking’s (1992) Interactive Experience
Model and later, refined, as the Contextual Model of Learning (2000). A few years later, Griffin
(2004) surveyed over 10 years of research concerning museum field trips, specifically analyzing
the differences in the experiences of children learning as part of a school field trip and children
learning as part of a family group. More often than not, children who are part of a school group
are treated as part of a whole rather than as a group of individual learners. Providing these
individuals with some meaningful choice could improve the learning experience.
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Bamberger and Tal (2007) identified four separate levels of free-choice learning in a
descriptive-interpretive study involving observation, interviews, and worksheets. In the study,
the researchers studied 750 students participating in field trips at four different science and
natural history museums in Israel. The authors defined four levels of free-choice learning: no
choice, in which the students were lectured by a guide; limited choice, in which students were
given a task to complete within a limited space; limited choice, in which students were give a
task to complete but were not limited by space; and free choice, in which students were not given
instructions. Among other findings, the authors determined that the most effective learning
occurred among students who experienced limited choice; the structure provided by limited
choice allowed the students some control while encouraging deeper learning.
As noted, free-choice learning is particularly applicable to subjects that occur naturally
outside of the classroom or about which people learn through means other than school. Falk
(2005) explored the highly personal nature of learning about the environment in free-choice
conditions, through the media as well as traditional educational means. Ballantyne and Packer
(2005) investigated environmental learning through free-choice environments and associated
theoretical frameworks (e.g., the Contextual Model of Learning). In addition, the authors
discussed four situations, “Encounters with nature,” “Sustainable tourism,” “School field trips,”
and “Issues exhibitions,” in which free-choice settings compliment environmental education.
Finally, Barriault and Pearson (2010) developed a complex method to assess visitor
learning in free-choice environments based on the Visitor Engagement Framework (VEF). The
VEF is a means by which observers can track a visitor’s interaction with an exhibit within three
categories: Initiation Behaviors, Transition Behaviors, and Breakthrough Behaviors. Based upon
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this framework, learning is based upon a visitor’s level of involvement or engagement with an
exhibit.
Constructivism
A strong current of constructivism runs through the various approaches to free-choice
learning environments. Whereas the theoretical models of Falk and Dierking (1992, 2000)
contain elements of constructivism, Anderson et al. (2003) applied constructivism more directly
to learning in informal settings to address what they considered the absence of theoretical models
of informal learning at the time, although they do acknowledge the work of Falk and Dierking
and others (p. 197). For their study, the authors selected 12 students for an intensive case study
of “knowledge transformations” (p. 181) based upon a science center visit, post-visit activities
(PVAs), and personal experiences. The students were interviewed at set points during the process
and completed concept maps to demonstrate their understanding of the material. The authors
documented learning through constructivist knowledge transformation categories that include
addition, emergence, progressive differentiation, disassociation, recontextualization, merging,
and personal theory development. Although understanding the individualized nature of
constructivism is complex, in the discussion of their findings, the authors provided guidance to
teachers regarding strategies for improving the learning experience for students based on this
model.
Falk et al. (2004) applied constructivism more specifically in a study that targeted the
effectiveness of interactive museum exhibits. The researchers analyzed data collected from
randomly selected visitors before, immediately after, and four to eight months after a science
museum visit to determine visitor learning from and perceptions of interactive exhibits.

29

Unsurprisingly, among other findings, visitors who sought out interactive exhibits expected to
learn from them.
More recently, Davis et al. (2013) adopted a different constructivist approach to learning
in science museums. They suggested using the framework of Knowledge in Pieces (KiP) to
design exhibits for individualized learning. “In the KiP view, prior knowledge is not . . . coherent
or stable” (p. 35). Rather, knowledge is made up of smaller parts, some of which could be wrong
but are still useful for making sense of the world. In a museum setting, an awareness of visitors’
different understandings, including widely held misconceptions, is crucial for effective exhibit
design and subsequent visitor learning. According to the authors, the goal of this type of visitor
research is not to determine what visitors do not know but “to empower the designers to
empathize with visitors and to recognize the useful ideas that an exhibit might utilize to aid in
learning” (p. 38).
Narrative
Another perspective on free-choice learning concerns the use of narratives, or stories, to
teach science. Reiss and Tunnicliffe (2011) addressed this topic through the use of dioramas in
museums. Dioramas tell stories, but they also “stimulate the construction of narratives” (p. 450)
by the visitors, thereby creating learning. This is particularly useful for placing science into
narrative and visual contexts, which is much different from in-class learning (p. 455). Murmann
and Avraamidou (2014) also discussed the use of narrative for science learning in free-choice
environments by exploring the theoretical, epistemological, and structural characteristics of
narrative. The results of their analysis suggested that narratives in a science environment
motivate students, immerse them into the materials, promote an emotional connection to
learning, and encourage the imagination.
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Interest and Motivation
In Learning from Museums, Falk and Dierking (2000) discussed concepts such as interest
and motivation as integral elements of the personal context of learning, part of their overarching
Contextual Model of Learning. Although not measures of learning, studies have measured
student interest or motivation in free-choice experiences. For example, Uitto et al. (2006)
compared students’ interests in biology through their experiences outside of the classroom.
Specifically, the researchers wanted to know whether gender played a role in out-of-school
activities and whether there was a correlation between interest in biology and out-of-school
experiences. Results were based upon the completion of the ROSE questionnaire, which
measured eight interest factors and seven out-of-school factors. Overall, boys were more
interested in the scientific mechanisms of biology, while girls were more interested in human
biology and health. Certain out-of-school experiences influenced biological interests, as one
might expect. Students who had experience with farm animals had an interest in applied biology;
students who spent time on the computer were not interested in biology. Overall, girls took part
in more out-of-school activities than boys and had a more positive attitude about the
environment. Based upon their findings, the authors suggested planning biology lessons with
gender differences in mind, connecting out-of-school experiences to classroom lessons, and
conducting more out-of-school lessons (e.g., field trips) to promote experiential learning.
Holmes (2011), tested seven related hypotheses regarding motivation and achievement in
an informal (free-choice) science museum setting using a pre-test-post-test-delayed post-test
format. The specific instruments were the Children’s Academic Intrinsic Motivation Inventory
and an achievement test based upon the science expressed in the exhibits. Overall, the results
were not as positive as those measured by other studies of interest and motivation in informal or
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free-choice settings. The author found that learning in a museum had little effect on student
motivation and achievement regarding science. In this case, the unfamiliarity of the setting and
the testing site could have affected motivation negatively. Attrition and maturation were also
identified as possible testing biases. The author recommended prefacing the out-of-school
experience by building students’ prior knowledge and specific planning strategies to better focus
students during the visit.
A more successful study of motivation that was less subject to testing bias and planning
problems was conducted by Benton (2013) to determine the emotional and intellectual impacts
of field trip activities. To measure intellectual impact, the science scores of fifth grade students
who participated in the study were compared to the scores of the previous year’s fifth grade class
who had not. The scores improved. To measure intellectual and emotional impressions,
qualitative data in the form of interviews with students, faculty, and park interpreters were
collected. Students were specifically asked about their favorite activities, and their answers were
placed into three categories: play, flow (full immersion in a task), and intrinsic motivation, all of
which contributed to the learning experience.
Specific Theoretical Models and Frameworks
Several theoretical models and frameworks have been developed to evaluate free-choice
learning, and many of them are complimentary. Phipps (2010) conducted a literature survey of
articles about informal and free-choice science learning published in three prominent science
education journals between 1997-2007. The survey documented the attempts of researchers to
place informal science learning on firmer theoretical ground. Phipps identified several of these
theoretical approaches, their various methodologies, and generalized findings. A few of the
theories most relevant to the proposed study are included below.
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Contextual Model(s) of Learning
Developed from Falk and Dierking’s (1992) Interactive Experience Model, Falk and
Dierking’s (2000) Contextual Model of Learning is a framework for organizing learning into
three distinct categories in free-choice settings: personal context, sociocultural context, and
physical context. Falk and Storksdieck (2005) applied this framework to a study of visitor
learning at a science museum to determine how specific independent variables (e.g., prior
knowledge, mediation, and advanced organizers) affect learning and to determine if the
Contextual Model of Learning is applicable in the free-choice museum environment. The
authors’ analysis determined that all of the variables affected learning, but a single variable could
not be identified that affected learning for all visitors. Separating visitors into groups based upon
specific variables like prior knowledge and interest was more useful. In the end, the Contextual
Model of Learning was helpful because it allowed the researchers “to begin to unravel these
complex interactions and relationships between the visitor’s personal, sociocultural, and physical
contexts” (p. 770).
A similar approach to Falk and Dierking’s (2000) learning model was developed by
Rennie and Johnston (2004). According to the authors, learning in museums is “personal,
contextualized, and takes time” (p. S5). Every learner is an individual with his/her own agenda,
experiences, and knowledge. The contextualized aspect of the approach is based on Falk and
Dierking’s (1992) Interactive Experience Model of personal, social, and physical contexts. The
fact that learning takes time is a result of a need for a visitor to reflect upon what has been
learned. Like the Interactive Experience Model, these aspects of learning are not mutually
exclusive. Results of a follow-up study (Rennie & Johnston, 2007) that analyzed data collected at
a science center in Perth, Australia, supported the authors’ model.
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Other researchers have used or expanded upon the work of Falk and Dierking (2000) to
explore other issues of learning in free-choice settings. Pedretti (2004) applied Falk and
Dierking’s (2000) Contextual Model of Learning to a retrospective article on critical issuesbased exhibitions that address sociocultural issues. Hong and Song (2013) used the Contextual
Model of Learning as a point of departure to develop the context diagram of learning experience
(CoDiLE) with which to demonstrate cognitive and affective learning experience between a
museum visitor and the contextual factors of the free-choice environment. Finally, Schwan et al.
(2014) considered the Contextual Model of Learning a valuable framework through which to
understand learning but do not consider it, or other models, to be specific enough to explain or
evaluate the dense learning environments of science museums, science centers, zoos, and
aquariums (MCZAs). The authors identified several areas of tension (e.g., between learning and
entertainment) that are unique to MCZAs and, therefore, require specific theoretical and practical
approaches beyond the Contextual Model of Learning.
For the most part, the contextual model of learning (Falk & Dierking, 2000) provided the
theoretical perspective to describe the quantitative and qualitative research variables established
by the research objectives of the study.
Learning and Virtual Field Trips
According to Garner and Gallo (2005), virtual field trips are not meant to be substitutes
for actual, physical field trips. Instead, virtual field trips
represent a compromise, a set of distilled experiences designed to mimic the real thing.
Students to not actually get their feet wet or dig into the mud in search of bivalves. They
do, however, move through a series of interactive experiences that can be designed for
maximizing learning. (p. 14)
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Within the last twenty years, virtual field trips have become an option for expanding learning
beyond the classroom as technology to create and disseminate museum or field experiences
becomes less expensive and easier to use. In addition to the obvious benefits to school budgets
and class time, virtual field trips also decrease liability from accidents (Friess et al., 2016; Garner
& Gallo, 2005; Kenna & Potter, 2018; Tuthill & Klemm, 2002; Zhao et al., 2020), address health
and safety concerns (Friess et al., 2016; Kenna & Potter, 2018; Kundu, 2016), and allow for
participation by those with disabilities (Cliffe, 2017; Tuthill & Klemm, 2002; Zhao et al., 2020).
The following review of academic literature dedicated to virtual field trips includes two
reviews that consider the development of virtual field trips over the last two to three decades.
These overviews are followed by a discussion of several studies of the effectiveness of virtual
field trips from the perspective of motivation/student attitudes and/or perceived or measured
knowledge gain. It is important to note that most of these studies focus on “trips to the field” in a
literal sense rather than the more idiomatic “field trips” to various sites beyond the classroom.
Nonetheless, the intellectual framework is the same, particularly regarding the Contextual Model
of Learning; the experiences take place over time within personal, physical, and sociocultural
contexts.
Like Griffin (2004), Tuthill and Klemm (2002) had recognized the importance of field
trips to “help bridge formal and informal learning and prepare students for lifelong learning” (p.
453). In their review of the literature of the 1980s and 1990s regarding field trips, the authors
listed several alternatives to actual field trips, along with advantages and disadvantages to each
possibility. Many alternatives, like prepared passive media that includes videotapes and laser
disks, are dated, but other suggestions, like teacher-prepared virtual field trip materials using
technological and web authoring tools like digital cameras (or, as we have come to see them, our
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phones and apps), were more prescient. From an historical perspective, the authors’ list of
disadvantages to virtual field trips as opposed to actual field trips appears more nostalgic than
applicable; Tuthill and Klemm described the possibility that students would not be comfortable
with technology, lack access to computers and the internet, and have difficulty with the costs. At
the same time, their list of advantages has withstood the test of time. For example, virtual field
trips provide the opportunity for a more learner-centered experience, both in content and
accessibility, while granting teachers control of curriculum- and reading level-appropriate
materials.
Fifteen years and several internet lifetimes later, Cliffe (2017) took a specific look at
virtual field guides, using the term rather than virtual field trips to draw the distinction between
field trips augmented by virtual reality technology and simpler examples of e-learning. As with
much of the research surrounding virtual field guides, Cliffe focused on their application to
geoscience at the university level. According to his review of the literature, the advantages to the
guides outweigh the disadvantages (see Table 2).
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Table 2
Benefits and Drawbacks to Virtual Field Guides
Benefits
Relatively cheap to create

Drawbacks
Can be difficult to create and requires a
level of technological competence

Easy to update, adapt, and change

Lacks virtual in the true sense of
immersion in the digital environment

No real limitations on size or scope

Still hindered by lack of technology, i.e.
computing power/virtual reality

Helps develop skills for students before
going on real field work

Students can get lost and disoriented in
the virtual world

Provide inclusivity benefits to disabled
and disadvantaged students
Can replicate seasonal change of a
landscape
Allows a student to revisit over and over
again unlike a one-off field trip
Allows students to develop skills in a
controlled environment
From “A Review of the Benefits and Drawbacks to Virtual Field Guides in Today’s Geoscience Higher Education
Environment,” by A.D. Cliffe, 2017, International Journal of Educational Technology in Higher Education, 14(28),
p. 8.

Despite changes in technologies and cost, many of the advantages and disadvantages are
the same as those mentioned by Tuthill and Klemm (2002).
Kenna and Potter (2018) provided a useful review of the literature concerning virtual
field trips from a theoretical perspective. Specifically, they refer to experiential learning,
motivation, and sociocultural learning, elements of which overlap with the personal, physical,
and social contexts of the Contextual Model of Learning. According to the authors, virtual field
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trips provide the opportunity to incorporate Kolb’s 4-stage experiential learning model, which, in
turn, leads to greater internal and external motivations within a social context. As with other
reviews of the literature of virtual field trips, Kenna and Potter list many of the same advantages
and disadvantages but also provide a pre-experience, during-experience, and post-experience
framework for including virtual field trips as part of the curriculum.
Aside from literature reviews exploring virtual field trips, researchers have attempted to
measure the effects of virtual field trips on learning and student attitudes. A review of four
studies at the university level revealed mixed results. Garner and Gallo (2005) found no
statistically significant results when comparing achievement scores, student attitudes, and the
influence of learning styles between a physical field trip and a virtual field trip designed for an
environmental science unit. Conversely, Friess et al. (2016), in a study conducted at the National
University of Singapore, compared a traditional physical field trip to a nature reserve, a required
self-paced guided exploration of the university campus, and virtual field trips via passive videos
produced for a multidisciplinary geography course. Students who participated in all three
activities completed a questionnaire to provide feedback regarding various aspects of the
experience, including enjoyment, critical thinking, and motivations for participating. While
students responded positively to all of the activities, the traditional field trip was the most
preferred. Like his colleagues at the National University of Singapore, Kundu (2016) gathered
feedback from students (undergraduate and graduate) to determine the effectiveness of a virtual
field trip. The virtual field trip for this study was based upon a blended learning model that
combines classroom learning with e-learning. While both groups (graduates and undergraduates)
found the design of the virtual field trip effective, undergraduates expressed much less
confidence with the learning experience than graduate students. In a more recent study, Zhao et
38

al. (2020) compared attitudes regarding enjoyment and perceived learning involved with virtual
reality field trips (iVFT), desktop or web-based virtual field trips (dVFT), and actual field trips
(AFT) in an undergraduate geology course. Participants reported a lower level of enjoyment with
the actual field trip than with the virtual trips (no significant difference between iVFT and
dVFT). The same was reported for perceptions of learning.
Thus far, the results of studies of virtual field trips as tools for learning and motivation
have been rather mixed at the university level. At the same time, Norris et al. (2015) conducted a
pilot study involving virtual field trips and school-aged children (ages 9 and 10) to determine
physical activity, recall, and post-activity attitudes. Not surprisingly, the treatment group
(prompted to activity during the virtual field trip) were more active than the comparison group
(not prompted to activity during the virtual field trip). Most interesting for the current study,
there was no statistically significant difference in recall of the cognitive material between the
groups.
Finally, one study specifically addressed the combination of learning in a virtual museum
environment and the Contextual Model of Learning at the secondary level. Özer and Teker
(2018) conducted a single-group study of 200 tenth graders enrolled at a military high school in
Turkey. In conjunction with a history of aeronautics course, students were able to visit virtually
the Virtual Aviation Museum created for the study and course. Pre- and post-tests consisted of
achievement test scores, a motivation scale, and a questionnaire about the Contextual Model of
Learning with the specific framework of 11 of 12 of the model variables established by Falk and
Storksdieck (2005). (See Table 1.1, page 7.) Student scores were separated into groups
depending on level of motivation. Not surprisingly, while achievement scores improved in
general between pre-test and post-test, student levels of motivation affected these scores. Further,
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the personal context within the model, which focuses on interest level and previous knowledge,
had a positive effect on achievement and motivation scores. Similarly, the social context,
determined by social interaction, had a positive effect on the scores. Within the physical context,
however, certain variables (map use and physical environment) did not have an effect on
achievement and motivation. Ultimately, the authors acknowledge that, while the Contextual
Model of Learning might be applicable to virtual experiences, their research did not fully explain
the learning that took place in the virtual museum.
Summary
Much of the research into agricultural learning has focused on traditional classroom
experiences or teacher-centered interpretations of agriculture via living history and agricultural
museums. At the same time, studies of free-choice learning cover a wide range of learning
environments outside of the classroom and living history museums, including science museums,
science centers, zoos, botanical gardens, and other venues beyond the traditional notions of
historical or ethnographic museums. Because of the individualized nature of the learning that
takes place in free-choice environments, it is not surprising that free-choice research has focused
on constructivism and models or frameworks that are based on constructivist theory, most
notably, Falk and Dierking’s (2000) Contextual Model of Learning.
Ironically, although “[f]ree-choice learning is the single, most dominant from of
learning” (Falk and Dierking, 2002, p. 6) no major study has reconciled applying free-choice
methods to specifically agricultural learning in a virtual environment or otherwise. Agriculture,
as a mixture of disciplines, including sciences, history, economics, and sociology, should provide
fertile ground for free-choice research.
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CHAPTER III
METHODOLOGY
Introduction
This chapter includes the methodological context for the study, specifically a restatement
of the research objectives; a description of the research design; an explanation of the population
and sample; descriptions of the variables, measurements, and instruments; data collection and
procedures; methods to analyze the collected data; and limitations of the study. To reiterate, the
purpose of the study was to determine the effectiveness of assessing agricultural learning at
living history museums within a free-choice atmosphere, similar to previous free choice studies
that focused on science-based learning environments, but within a Contextual Model of Learning
that anticipates a virtual environment rather than the traditional physical space of a site in which
the model has been applied.
Research Objectives
The specific research objectives were as follows:
1. Describe study participants (students).
2. Compare agricultural knowledge gain of students taking part in supplemental
instruction via a virtual field trip to an agriculture museum with students learning about
agriculture only via lecture with visuals in a traditional classroom.
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3. Compare student attitudes regarding learning about agriculture in the free-choice, virtual
environment of an agriculture museum with student attitudes regarding learning about
agriculture only via lecture with visuals in a traditional classroom.
4. Determine the relationship between knowledge gained and attitudes regarding learning
about agriculture through supplemental, free-choice, virtual learning and test scores and
perceptions of students learning about agriculture only via lecture with visuals in a
traditional classroom.
5. Qualitatively explore student attitudes regarding free-choice, virtual field trip learning
and traditional classroom learning about agriculture.
Research Design
The research design involved a mixed-methods, quasi-experimental approach based on a
series of descriptive statistics. Specifically, data collection and analysis were conducted within a
convergent design (formerly “triangulation,” see Figure 2), described by Creswell and Plano
Clark (2018) as a design “in which the researcher collects and analyzes two separate databases—
quantitative and qualitative—and then merges the two databases for the purpose of comparing or
combing the results” (p. 68).
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Figure 2
Convergent Design

From Designing and Conducting Mixed Methods Research, by J. W. Creswell and V .L. Plano Clark, 2018, p. 66.

For this study, two quantitative sets of data were collected. The first consisted of gain
scores calculated by subtracting pre-test from post-test scores from an agricultural knowledge
assessment. The second set of quantitative data came from the first eleven questions of the
eVALUate questionnaire (Oliver et al., 2008), which measures student perceptions of an
educational unit of study. Correlations were also be calculated between the quantitative portions
of the study (gain scores and questionnaire results). The qualitative aspect of the study concerned
the final two open-ended entries of the eVALUate questionnaire and informal interviews of eight
students chosen based upon researcher observations and classroom teacher input. Figure 3
represents this expanded mixed-methods approach.
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Figure 3
Expanded Convergent Design

Adapted from Designing and Conducting Mixed Methods Research, by J. W. Creswell and V .L. Plano Clark, 2018,
p. 66.

Participants in the quasi-experimental study were selected via a non-probability
convenience sample. According to Henry (1990), “[t]he uncertainty and bias [of a convenience
sample] can be controlled in two ways; one uses more data to improve the convenience sample
approach; the other requires abandoning the convenience approach in favor of a probability
sample” (p. 19). In this study, the former approach was the only feasible way to collect the
necessary data based upon the participants/school used for the study, brief study window, and
cost; however, participants were randomly assigned to either the comparison or the treatment
group. At the same time, using a mixed method to collect and analyze data beyond the initial pretest/post-test from the eVALUate questionnaire provided two additional levels of data. This type
of mixed-method research attempts to “clarify and explain relationships between variables. . . .
explore relationships between variables in depth. . . . and confirm or cross-validate relationships
discovered between variables” (Fraenkel & Wallen, 2009).
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Students from two 6h grade advanced social studies classes (Periods 4 and 8) from Clark
Middle School in St. John, Indiana (N = 44) formed the convenience sample. One group to which
students were randomly assigned served as the comparison group. The second group received the
treatment, specifically supplemental instruction by way of a virtual, free-choice field trip within
the Contextual Model of Learning. Table 3 provides an overview of the instructional plan.
Although the comparison group’s experience was designed to be the typical lecture/discussion to
which they had become accustomed, the treatment group’s experience was designed to provide
supplemental instruction through a virtual field trip to a farm museum within a limited free
choice structure as described in a study by Bamberger and Tal (2006) as Limited Choice 2, in
which, although members of the group could not pick their topic, they chose the order in which
they explored the museum and the exhibits, the time spent at each exhibit, and with whom they
visited exhibits. Although each group received the same traditional classroom learning
experience, the treatment group was directed to complete a learning task in the form of a
worksheet/checklist (see Appendix F).
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Table 3
Instructional Plan for Comparison and Treatment Groups
Comparison Group
Traditional Classroom Learning/Direct
Instruction
Students will attend a traditional direct
learning classroom session consisting of a
mixture of lecture and visuals; this is the
method to which they have been
accustomed.

Treatment Group
Structured Free-choice/Contextual Model
of Learning
Students will participate in a supplemental
virtual field trip to Loudoun Heritage
Farm Museum and will be tasked with
visiting and answering questions about
specific exhibits.

Lesson goals and objectives will be as
outlined within the curriculum and
Indiana State Academic standards.

Lesson goals and objectives will be as
outlined within the curriculum and
Indiana State Academic standards.

Population and Sample
The population for this study consisted of students enrolled in Advanced Social Studies at
Clark Middle School in St. John, Lake County, Indiana. St. John is part of the Calumet Region,
the northern portions of Lake and Porter Counties that border the southern shores of Lake
Michigan. While the southern portions of these counties support a significant agricultural
presence, the Calumet Region, or “The Region,” as it is known colloquially, is primarily
industrial. According to historian Powell A. Moore (1959), the region was the last to be settled in
Indiana. The lake, marshlands, dunes swales, and soggy fields that required considerable ditching
to be productive gave way to meat packing, oil refining, and steel production in the 19th and 20th
centuries. For decades, these industries, particularly steel, attracted labor from all over the world,
leading to a diverse population.
Clark Middle School is one of ten schools in the Lake Central School Corporation,
serving over 9,000 students. According to US News, minority enrollment is 30%, and over 16%
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of students are classified as economically disadvantaged. Test scores for reading and math are
significantly above the level of proficiency.
As mentioned, convenience sampling was used to identify participants attending Clark
Middle School in St. John, Indiana, based upon the following sampling criteria:
a. Students will be from the exact same grade level.
b. Administrators and teachers are willing to participate in the study.
The last criterion was essential; although the same researcher taught the unit and collected the
data (to prevent collector bias), the material presented to the students had to adhere to teachers’
lesson plans and state mandated academic standards.
Instrumentation
Pre-test/Post-test
Each group was given identical pre-tests/post-tests (see Appendix A), created with input
from the classroom teacher to maintain consistent assessment methods. Questions were based on
the combination of available virtual exhibits at tthe Loudoun Heritage Farm Museum
(heritagefarmmuseum.org) and Indiana Academic Standards for Social Studies, Grade 6
(https://www.in.gov/doe/files/Grade-6-SS-Standards-2020.pdf) (see Table 4).
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Table 4
Applicable Indiana Academic Standards for Social Studies, Grade 6
Instructional
Area
History

Geography

Standard
Early Modern
Era: 1500 CE to
1800 CE

Human Systems

Standard
Text
Number
6..1.10
Examine and explain the outcomes
of European colonization as it
impacted the Americas including
the cultural exchange between
Europe and the Americas.
6.1.14

Describe the origins, developments
and innovations of the Industrial
Revolution and explain the impact
of these changes brought about
urbanization, changing role of
women and child labor.

6.3.10

Explain the ways cultural diffusion,
invention, and innovation change
culture.

eVALUate Questionnaire, Questions 1-11
The second quantitative portion of the study was derived from questions one through
eleven of the eVALUate questionnaire, a Likert-type survey instrument developed by Oliver et
al., (2008) (see Appendix B). While traditional evaluations ask students to reflect on the quality
of teaching and the course materials, the authors created a learner-focused survey to measure
“students’ perceptions of what helps their achievement of learning outcomes . . . , students’ level
of motivation and engagement . . . , and their overall satisfaction with the unit” (p. 625). The
eVALUate questionnaire was validated over four versions using a combination of user feedback,
statistical methods, and several trials. The first version involved three pilot studies, among 102
student respondents, that included interviews and questionnaires. The second version (13
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quantitative and 3 qualitative queries) was completed by 658 students; half completed a fourpoint response scale (strongly agree to strongly disagree) and half a five-point scale with the
addition of a neutral response. Factor analysis revealed all but one of the questions measured
unique aspects. Analysis also determined good data-to-model fit. Respondents were also
surveyed about their satisfaction with the instrument (89%) and offered additional feedback on
the format and items. Version three (11 quantitative and 2 qualitative items) was offered to a
larger sample of students online and used a five-point scale (original four-point scale plus
“unable to judge”). Additional factor analyses determined the separateness of the items with only
three of the quantitative items needing minor revision. The fourth version of the questionnaire
was made available over a six-week period in 2005, resulting in over 6000 student participants
on two campuses in two countries (Australia and Malaysia) served by Curtin University of
Technology. Further statistical analysis did not suggest that revisions were necessary at that time;
version four was implemented university-wide during the first semester of 2006 (Oliver et al.,
2008).
eVALUate Questionnaire, Questions 12-13
Questions 12 and 13 of the eVALUate questionnaire provided the first of two qualitative
portions of the mixed methods study. The questions require students to provide unique answers
to the following queries:
12. What were the most helpful aspects of this unit?
13. How do you think this unit might be improved?
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Intervention
Students in the treatment group took part in a virtual field trip to Loudon Heritage Farm
Museum (https://heritagefarmmuseum.org), located in Sterling, Virginia. The virtual museum is
a collection of online exhibits in the form of portable document formats (pdfs) that contain
images, activities, and links to videos and other pdfs. Upon entering the virtual museum, students
are greeted by a graphic presentation of different exhibits from which to choose. Figure 4 is a
portion of this webpage.
Figure 4
Loudon Heritage Farm Virtual Museum Downloads
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Students were free to choose which exhibits that they wanted to visit and what activities
to complete, using a scavenger hunt checklist as their guide. (See Appendix F). Figure 5 is a
portion of the Dairy Equipment-Milk Separator Exhibit that included a link to a video of a
separator in action.
Figure 5
Dairy Equipment-Milk Separator Exhibit Excerpt
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Finally, in addition to the exhibits and accompanying scavenger hunt, students took turns
“churning” butter by shaking cream in a mason jar, following the Make Your Own Butter guide,
published by 4-H at Home (https://4-h.org/wp-content/uploads/2021/06/4H-At-Home-USDAMake-Your-Own-Butter_v2.pdf). Students learned about the physical and chemical properties of
butter making and enjoyed the results of their efforts on crackers.
Description of Variables and Measurements
The variables investigated for the quantitative portion of the study included gain scores,
net knowledge gain or loss (Kim & Steiner, 2019) based upon a pre-test/post-test (Appendix A),
created to be consistent with established assessment methods inside the participants’ normal
classroom and perceptions of the learning experience based upon the intervention (see Table 5).
Table 5
Study Variables
Independent Variables

Dependent Variables
Gain scores (post-test – pre-test)

Teaching method
Traditional classroom (comparison)
Traditional classroom + supplemental
virtual museum visit (treatment)

Perceptions of Teaching Method
via eVALUate questionnaire

Data Collection
Before the study began, Mississippi State University’s Office of Research Compliance
and Security, through the Institutional Review Board, granted approval of the instruments and
interview protocol of the study. Several schools in Indiana and Tennessee were contacted as
possible sources of participants, and a teacher from Clark Middle School responded and his
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sixth-grade advanced social studies classes deemed a good match. The principal and school
corporation gave their approval, and data collection began in late January of 2022.
Before the principal investigator (PI) began working with students, however, he passed a
background check and recorded a recruitment video to introduce the project to the students. (See
Appendix C for the transcript.) In addition, students were given parental consent forms that
outlined the study (Appendix D) to be signed and collected, and students were given similar
assent forms (Appendix E) for their signatures. When all of the signed forms were collected,
students took the pre-test (which also collected demographic data) on January 24, 2022. Students
were then assigned randomly generated identification numbers to obscure their identities.
After the pre-test was submitted, students began the National Agriculture in the
Classroom Growing a Nation Era 1: Seeds of Change (2020) unit. The PI presented highlights of
the unit’s timeline, embedded videos, and slides. During the second half of the second day of the
unit, January 25, 2022, participants formed small groups and completed Activity 3 of the unit,
Chronological Event Strips for 1600-1929. (Materials for the activity were created by the PI
according to lesson plan directions.) On the third day of the unit, January 27, 2022, the
participants were randomly assigned to either the comparison group or the treatment group.
Comparison Group
On the third day of data collection, the comparison group returned to their classroom
teacher to begin a new, unrelated unit. After the treatment group completed the virtual field trip,
the two groups were remerged to take the post-test on January 28, 2022.
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Treatment Group
After random assignment to the treatment group, participants formed pairs of their
choosing and embarked on the virtual field trip to the Loudoun Heritage Farm Museum. Students
were given a checklist/scavenger hunt to complete (Appendix F). Because one of the exhibits
that students could choose to visit included a butter churning demonstration, the PI set up the 4H at Home Make Your Own Butter station. Students took turns shaking a mason jar of heavy
cream until butterfat separated from the butter milk. At the end of the period, the butter was
salted, spread on crackers, and enjoyed by the participants. On the last day of the study, January
28th, eight students from the treatment group, four from each class period to maximize the time
available, were selected for interviews. The selection was based upon investigator observations
(see Appendix G) and in consultation with the classroom teacher. Interviews were recorded in
the public hallway outside of the classroom at a station created for the purpose.
Data Analysis
Data were organized and entered into Microsoft Excel spreadsheets and transferred to
IBM SPSS Statistics 28 for analysis. Qualitative responses to eVALUate questions 12 and 13
were coded and sorted according to emerging themes and sub-themes. Interview questions were
similarly coded.

Objective 1. Describe study participants (students).
Frequencies and percentages were calculated based upon demographic data collected
from the participants at the beginning of the study. The specific categories of data included
gender, age, and agricultural experience: Does the participant live or work on a farm? Has the
participant taken a course in agriculture? Is or was the participant a member of an agricultural
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organization like FFA or 4-H? If so, for how many years? Has the participant in the treatment
group visited a local farm museum before? If so, when?

Objective 2. Compare agricultural knowledge gain of students taking part in supplemental
instruction via a virtual field trip to an agriculture museum with students learning about
agriculture only via lecture with visuals in a traditional classroom.
Means, standard deviations, and frequencies were calculated for pre-test, post-test, and
gains scores (post-test minus pre-test). Paired t-tests were used to calculate the significance of
knowledge gained within the comparison and treatment groups. An independent t-test comparing
gain score means was used to calculate significance in knowledge gain between the groups.

Objective 3. Compare student attitudes regarding learning about agriculture in the free
choice, virtual environment of an agriculture museum with student attitudes regarding
learning about agriculture only via lecture with visuals in a traditional classroom.
Data for this objective were collected via participant completion of the eVALUate
questionnaire (Oliver et al., 2008), specifically, questions one through eleven. According to the
authors, validation of the instrument revealed that “[t]he student-parameter and item-parameter
were sufficiently separated indicating the instrument cannot be considered a measure of a single
trait, and therefore responses to separate items should not be summed” (p. 625). This approach is
consistent with instruments requiring Likert-type responses and producing ordinal data. First,
within each group, the frequency and distribution of the responses for each question were
calculated and graphed. Because the answers were ordinal, or ranked, a Mann-Whitney U test for
non-parametric data was used to determine significance of the questionnaire responses between
the comparison and treatment groups.
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Objective 4. Determine the relationship between knowledge gained and attitudes regarding
learning about agriculture through supplemental, free-choice, virtual learning and test
scores and perceptions of students learning about agriculture only via lecture with visuals
in a traditional classroom.
First, Spearman’s rank correlations were calculated to determine the strength of the
relationship between gain score means and questionnaire responses within each group. Second,
to determine whether there were significant differences between the correlations (rejection of the
null hypothesis) or whether there were not significant differences (null hypothesis retained)
between the comparison and treatment groups, the Spearman’s rank correlation for each response
in each group was entered into the cocor software package (http://comparingcorrelations.org),
developed by Diedenhofen and Musch (2015), to determine the depth and significance between
the correlations, that is to say, to assess the correlations between the correlations.

Objective 5. Qualitatively explore student attitudes regarding free-choice, virtual field trip
learning and traditional classroom learning about agriculture.
Questions 12 and 13 of the eVALUate questionnaire invited students from each group to
provide lengthier responses about the Growing a Nation: Seeds of Change 1609-1929 unit.
Specifically, the questions ask
What are the most helpful aspects of this unit?
How do you think this unit might be improved?
Because the questions were asked and answered within a relatively short time (at the end of the
eVALUate questionnaire) with no follow-up, a simple coding scheme was employed to group
answers thematically for comparison between groups. Using a thematic approach to qualitative
data outlined by Braun and Clarke (2006), responses to open-ended questions 12 and 13 of the
eVALUate survey were analyzed. First, the answers were read and re-read to create a broad
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familiarity with the responses. Second, initial themes were created based upon key words and
phrases. Third, initial or sub-themes were regrouped into larger themes. Fourth, the themes were
reviewed and refined. Fifth, the themes were defined. Finally, in chapter 5 of the study, the
themes are discussed with relevant examples from participant responses in an effort to clarify or
build upon the quantitative portions of the study.
Before the questionnaire was administered, however, the researcher created an
observational protocol described by Creswell and Plano Clark (2018) to sort and classify facets
of the experience. Specifically, during the study, the researcher observed participants from the
comparison and treatment groups, recording interactions among the students and between the
students and the exhibits. These notes were supplemented by post-observation reflections
regarding emerging themes and possible codes and served as an additional data source for the
qualitative portion of the study. (See Appendix G.)
In addition to questions 12 and 13 of the eVALUate questionnaire, eight students from
the treatment group were interviewed about their experiences with the unit. Posed informally,
questions concerned the personal, physical, and social contexts of the Contextual Model of
Learning and the virtual field trip in general.
Limitations
The major limitation to the study was the small number of participants (N = 44) provided
by the convenience sample, in part because social studies classes at Clark Middle School are
divided into two levels, but it could be replicated at other schools in the region. With that said,
the small sample for the quantitative portion of the study and the still smaller number of
interviews (n = 8) means the study cannot be generalized for other populations.
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Second, the collection of data from the participants required specific care to maximize the
reliability of the qualitative aspect of the study . The quantitative portion of the proposed study
was fairly standardized; the pre/post-test taken by all participants consisted of multiple-choice
questions, each requiring a single selection. Further, the quantitative portion of the eVALUate
questionnaire (questions 1-11) to measure participant attitudes regarding the educational unit
required Likert-type responses. The other side of this convergent design involved the collection
and analysis of open-ended questions 12 and 13 from the eVALUate questionnaire and the
subsequent interviews of chosen participants. Lincoln and Guba (1982) described an audit trail
for social scientists to maintain transparency during this process. As a mixed methods study,
some of the elements of this trail are part and parcel (raw data, data analysis, professional
review); other elements are inherent in the digital age (email records of contacts); however,
because the study involved a single researcher, it was important to document possible existing
and developing bias during the qualitative portion of the study using a reflexive journal, or diary,
combined with a log of classroom observations (Appendix G).
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CHAPTER IV
RESULTS AND DISCUSSION
Objective One: Results
The first objective was concerned with the demographics of the study participants. The
study required a comparison group and a treatment group taken from two classes, in this case
Period 4 and Period 8, sixth grade advanced social studies. Within each class, students were
randomized and placed into either the comparison group or the treatment group. After gain
scores were compared between groups, data from each period were combined into a single
comparison group and a single treatment group (see Objective Two). No student from Period 4
missed any portion of the unit. Three students from Period 8 were not present for at least two
days of the unit, leaving their post-tests without context; therefore, no calculations were
necessary to account for missing values.
Comparison Group
In the Comparison Group (N = 22), 68% of the participants were female (n = 15), 27%
were male (n = 6), and 5% (n = 1) identified as male and female. The average age was 12 (M =
11.7, SD = 0.47). The majority of the participants identified as white (see Table 6).
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Table 6
Demographics of the Comparison Group Participants
Variable
Gender
Age

Ethnicity

Category
Female
Male
11
12
Hispanic
White
Other
African American/Other
White/Other

Count
16
7
6
14
1
17
2
1
1

Note: N = 22, but not all categories will tally; some items were left blank, and some items received multiple
answers.

Regarding agricultural background, none of the participants in the comparison group live
(or lived previously) on a farm (although one participant wrote in that she owns chickens), and
5% (n = 2) have relatives that live on a farm. None of the participants are members of 4-H, FFA,
or any other agricultural organization serving youth. Most of the participants, 86% (n = 18) could
recall having visited a farm, while 14% (n = 3) could not. Finally, 33% (n = 7) of the participants
in the comparison group could recall visiting a farm museum; the remaining 67% (n = 14) could
not (see Table 7).
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Table 7
Agricultural Background of the Comparison Group Participants
Prompt

Response
Yes
No
0
21

Do you or have you ever lived on a farm?
Do you have relatives (Grandparents, Aunts, Uncles, or other
relatives) who live on a farm?

2

19

Are you a member of 4-H, FFA, or another agricultural
organization serving youth?

0

21

Have you ever visited a farm (as part of a field trip, family
outing, or other excursion)?

18

3

Have you ever visited a farm museum?

7

14

Note: One participant did not complete the agricultural background portion of the demographic survey.

Treatment Group
In the Treatment Group (N = 22), 60% of the participants were female (n = 13), and 40%
(n = 9) were male. The average age was 12 (M = 11.4, SD = 0.47). The majority of the
participants identified as white (see Table 8).
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Table 8
Demographics of Participants in the Treatment Group
Variable
Gender
Age

Ethnicity

Category
Female
Male
11
12
Hispanic
White
African American
Other
African American/Other
White/Other
African American/White
Hispanic/White

Count
13
9
11
7
1
13
1
1
1
1
1
2

Note: N = 22, but not all categories will tally; some items were left blank, and some items received multiple
answers.

Regarding agricultural background, of the participants of the treatment group 5% (n = 1)
live (or lived previously) on a farm, and 18% (n = 4) have relatives that live on a farm. None of
the participants are members of 4-H, FFA, or any other agricultural organization serving youth.
All of the participants, 100% (n = 22) could recall having visited a farm. Finally, 50% (n = 10) of
the participants in the comparison group could recall visiting a farm museum; the remaining 50%
(n = 10) could not (see Table 9).

62

Table 9
Agricultural Background of the Treatment Group Participants
Prompt

Response
Yes
No
1
21

Do you or have you ever lived on a farm?
Do you have relatives (Grandparents, Aunts, Uncles, or other
relatives) who live on a farm?

4

18

Are you a member of 4-H, FFA, or another agricultural
organization serving youth?

0

21

Have you ever visited a farm (as part of a field trip, family
outing, or other excursion)?

22

0

Have you ever visited a farm museum?

10

10

Note: Not all of the questions were answered.

Significance Testing
Of particular interest was the significance between groups regarding agricultural
background. Fisher’s exact test was used to determine if there was a significant association
between groups (comparison and treatment) and four of the agricultural background prompts. An
association between group and membership in 4-H, FFA, or another agricultural organization
serving youth was not calculated since no participant in either group reported membership. There
was no statistically significant association between groups and whether a participant has ever
lived on a farm, p = 1.00; has relatives who live on a farm, p = .664; has visited a farm, p = .108;
or has visited a farm museum, p = .501 (see Table 10).
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Table 10
Agricultural Background Significance between Comparison and Treatment Groups
Fisher’s Exact
Test Value

p

1.870

1.00

Cramer’s V
.213 (small to
medium)

Do you have relatives (Grandparents,
Aunts, Uncles, or other relatives)
who live on a farm?

1.621

.664

.196 (small to
medium)

Have you ever visited a farm (as part
of a field trip, family outing, or other
excursion)?

3.935

.108

.316 (medium)

Have you ever visited a farm
museum?

1.595

.501

.186 (small)

Prompt
Do you or have you ever lived on a
farm?

Note: For all variables df = 1; Cramer’s V was used as a measure of the strength of the association between the
variables.

Objective Two: Results
Objective two was designed to compare the agricultural knowledge gain of students
taking part in supplemental instruction through a virtual field trip to an agricultural museum with
students learning about agriculture only through a lecture with visuals in a traditional classroom
environment. Gain scores were used as the measure of knowledge gain (Kim & Steiner, 2019;
Vanhove, 2014). To test the assumption that data from the comparison groups in each period
could be combined and that the data from the treatment groups from each period could be
combined to make two overall groups (comparison and treatment) independent samples t tests
were conducted to compare the means of the gain scores. The assumption of homogeneity of
variance was satisfied by Levene’s F test, F(20) = .18, p = .673. In the comparison groups, there
was no significant difference in the mean gain scores between class period 4 (M = 3.53, SD =
1.92, N = 15) and class period 8 (M = 3.71, SD = 2.06, N = 7), t(20) = -.201, p = .843, two tailed.
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Cohen’s d was estimated at -.092. Similarly, to test the assumption that data from the treatment
groups in each period could be combined, the same procedure was followed. Independent
samples t tests were conducted to compare the means of treatment group gains scores. The
assumption of homogeneity of variance was satisfied by Levene’s F test, F(20) = .97, p = .337.
As with the comparison groups, in the treatment groups, there was no significant difference in
the mean gain scores between class period 4 (M = 3.38, SD = 1.76, N = 13) and class period 8 (M
= 3.44, SD = 2.65, N = 9), t(20) = -.064, p = .950. Cohen’s d was estimated at -.028. Therefore,
further calculations for the study were based upon combined comparison groups and combined
treatment groups (see Table 11).
Table 11
Independent Samples t Tests: Gain Scores for Periods 4 & 8, Comparison and Treatment Groups

Comparison
Treatment

Period 4
M
SD
3.53
1.92
3.38
1.76

Period 8
M
SD
3.71
2.06
3.44
2.65

t(20)
-.201
-.064

p
.843
.950

Cohen’s d
-.092
-.028

Although gain scores were used to calculate the differences in the means of knowledge
gain between the combined comparison group and the combined treatment group, it was of
interest to consider the ranges of scores on the pre-test and the post-test and the relative
significance of mean differences of scores, pre- to post-, within each group. Since the instrument
used for the pre-test/post-test was an assessment of specific agricultural history knowledge from
the Growing a Nation: Seeds of Change, 1600-1929, rather than general agricultural knowledge,
the scores were grouped into 3 categories: low, less than 5 answers correct; middle, 6-10 answers
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correct; and high, 11-15 answers correct. The distribution of correct answers was nearly
identical. Table 12 details the pre-test and post-test scores per groups.
Table 12
Pre-test and Post-test Scores, Comparison and Treatment Groups

Correct #
Comparison
Treatment

<5
3
2

Pre-test
6-10
19
20

11-15
0
0

<5
0
0

Post-test
6-10
11
12

11-15
11
10

The marked difference within each group between pre-test and post-test scores was
confirmed by paired samples t tests. Within the comparison group, results show that post-test
scores (M = 10.68, SD = 1.78, N = 22) were higher than pre-test scores (M = 7.09, SD = 1.74, N
= 22). The assumption of homogeneity of variance was satisfied by a Pitman-Morgan test, t(20)
= .06, p = .956. A repeated measures t test determined this difference to be significant, t(21) =
8.78, p < .001. Cohen’s d was estimated at -1.87. Within the treatment group, results show that
post-test scores (M = 10.55, SD = 1.60, N = 22) were higher than pre-test scores (M = 7.14, SD =
1.39, N = 22). The assumption of homogeneity of variance was satisfied by a Pitman-Morgan
test, t(20) = .33, p = .747. A repeated measures t test determined this difference to be significant,
t(21) = -7.59, p < .001. Cohen’s d was estimated at -1.67 (see Table 13).
Table 13
Repeated Measures within Groups: Comparison and Treatment

Comparison
Treatment

Pre-test
M
SD
7.09
1.74
7.14
1.39

Post-test
M
SD
10.68
1.78
10.55
1.60

Note: * indicates significance at p < .05.

66

t(20)
8.78
-7.59

p
.000*
.000*

Cohen’s d
-1.87
-1.67

To determine if a significant difference existed between the comparison group and the
treatment group, gain scores were calculated by subtracting each participant’s pre-test score from
his or her post-test score. In all cases, comparison group or treatment group, post-test scores were
equal to or greater than the pre-test scores, meaning gain scores were > 0 (see Table 14).
Table 14
Distribution of Gain Scores in the Comparison and Treatment Groups
Gain Scores
N
Range
M
SD
Comparison
22
1—7
3.60
1.92
Treatment
22
0—9
3.41
2.11
Note: The gains scores of three students could not be calculated because of absences.
Finally, an independent samples t test was performed to determine the significance of the
mean differences in gain scores between the comparison group and the treatment group. The
assumption of the homogeneity of variances was satisfied by Levene’s F test, F(42) = .000, p =
1.00. There was no difference in the mean gain scores between the comparison group (M = 3.6,
SD = 1.92) and the treatment group (M = 3.41, SD = 2.11), t(42) = .299, p = .766. Cohen’s d was
estimated at .090.
Objectives Three: Results
The third objective sought to compare student attitudes regarding learning about
agriculture in the traditional classroom environment of lecture/visuals/activity (comparison
group) with student attitudes regarding learning about agriculture with the addition of a freechoice, virtual experience at an agricultural museum (treatment group). The frequency and
distribution of the responses to questions on the eVALUate questionnaire, which measures
student attitudes and perceptions, were compared and tested for significant differences between
67

groups. Because the responses to the first eleven items of the instrument are Likert-type
questions (ordinal data), Spearman’s rank correlation coefficients were calculated (Khamis,
2008).
Frequency and Distribution of Questionnaire Responses and Associated Significant
Differences between Groups
Because the eVALUATe questionnaire is a rank/order, Likert-type instrument, responses
were analyzed by the Mann-Whitney U test for non-parametric data between two independent
groups, in this case, the comparison and treatment groups. See Appendix H for itemized
responses.
Question 1: The learning outcomes in this unit are clearly identified
Frequency and Distribution. In both groups, the majority of responses to this prompt
were positive: strongly agree/agree made up 86% of the responses in the comparison group (n=
6/13) vs 100% in the treatment group (n = 8/13). The remaining comparison group responses
were 14% (n = 3) undecided (see Figure 6).
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Figure 6
Frequency/Distribution: Question 1 Responses

Significance between Groups. A test of homogeneity of variance of non-parametric data
was satisfied by the Levene Statistic based on the median and with adjusted degrees of freedom,
.034, p = .855. A Mann-Whitney U test revealed no significant difference between the
comparison group (Mdn = 4.00, n = 22) and the treatment group (Mdn = 4.00, n = 21), U =
186.5, z = -1.253, p = .210, 2 = 037.
Question 2: The learning experiences in this unit help me to achieve the learning outcomes.
Frequency and Distribution. The distribution of responses to the second prompt was
similar. In both groups, the majority of responses were positive: strongly agree/agree made up
91% of the responses in the comparison group (n= 7/13) vs 86% in the treatment group (n =
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9/10). The remaining responses were undecided: 9% (n = 2) and 14% (n = 3) in the comparison
group and the treatment group, respectively (see Figure 7).
Figure 7
Frequency/Distribution: Question 2 Responses

Significance between Groups. A test of homogeneity of variance of non-parametric data
was satisfied by the Levene Statistic based on the median and with adjusted degrees of freedom,
.350, p = .557. A Mann-Whitney U test revealed no significant difference between the
comparison group (Mdn = 4.00, N = 22) and the treatment group (Mdn = 4.00, N = 22), U =
239.0, z = -.078, p = .938, 2 < .001.
Question 3: The learning resources in this unit help me to achieve the learning outcomes.
Frequency and Distribution. The distribution of responses to the third prompt was
similar. In both groups, the majority of responses were positive: strongly agree/agree made up
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91% of the responses in the comparison group (n= 7/13) vs 86% in the treatment group (n =
10/9). The remaining responses were undecided: 9% (n = 2) and 14% (n = 3) in the comparison
group and the treatment group, respectively (see Figure 8).
Figure 8
Frequency/Distribution: Question 3 Responses
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Q3 Treatment

Significance between Groups. A test of homogeneity of variance of non-parametric data
was satisfied by the Levene Statistic based on the median and with adjusted degrees of freedom,
.797, p = .377. A Mann-Whitney U test revealed no significant difference between the
comparison group (Mdn = 4.00, N = 22) and the treatment group (Mdn = 4.00, N = 22), U =
229.0, z = -.377, p = .736, 2 = .003.
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Question 4. The assessment tasks in this unit evaluate my achievement of the learning
outcomes.
Frequency and Distribution. The distribution of responses to the fourth prompt was
similar. In both groups, the majority of responses were identically positive: strongly agree/agree
made up 82% (n = 9/9; n = 9/9) of the responses in both groups. The responses for the prompt
within both groups also included undecided: 18% (n = 4) and 14% (n = 3) in the comparison
group and the treatment group, respectively. For the first time in the questionnaire, however, one
group recorded a negative response: 5% (n = 1) in the treatment group (see Figure 9).
Figure 9
Frequency/Distribution: Question 4 Responses
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Strongly disagree (%)

Significance between Groups. A test of homogeneity of variance of non-parametric data
was satisfied by the Levene Statistic based on the median and with adjusted degrees of freedom,
.011, p = .917. A Mann-Whitney U test revealed no significant difference between the
comparison group (Mdn = 4.00, N = 22) and the treatment group (Mdn = 4.00, N = 22), U =
231.0, z = -.279, p = .780, 2 = .002.
Question 5. Feedback on my work in this unit helps me to achieve the learning outcomes.
Frequency and Distribution. For the fifth prompt, in both groups, the majority of
responses were positive but beginning to diverge: strongly agree/agree made up 72% of the
responses in the comparison group (n= 6/10) vs 86% in the treatment group (n = 8/11). Both
groups recorded undecided responses: 23% (n = 5) and 14% (n = 3) in the comparison group and
the treatment group, respectively. The comparison group recorded a single negative response,
5% disagree (n = 1) (see Figure 10).
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Figure 10
Frequency/Distribution: Question 5 Responses
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Significance between Groups. A test of homogeneity of variance of non-parametric data
was satisfied by the Levene Statistic based on the median and with adjusted degrees of freedom,
.501, p = .483. A Mann-Whitney U test revealed no significant difference between the
comparison group (Mdn = 4.00, N = 22) and the treatment group (Mdn = 4.00, N = 22), U =
200.5, z = -1.054, p = .292, 2 < .026.
Question 6. The workload in this unit is appropriate to the achievement of the learning
outcomes.
Frequency and Distribution. The distribution of responses to the sixth prompt between
groups is not as similar as in previous prompts. In both groups, the majority of responses were
positive: strongly agree/agree made up 77% of the responses in the comparison group (n= 8/9)
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vs 86% in the treatment group (n = 10/9). Undecided was a response for 9% (n = 2) and 14% (n
= 3) in the comparison group and the treatment group, respectively. Nine percent of treatment
group participants (n = 2) disagreed with the prompt (see Figure 11).
Figure 11
Frequency/Distribution: Question 6 Responses
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Significance between Groups. A test of homogeneity of variance of non-parametric data
was satisfied by the Levene Statistic based on the median and with adjusted degrees of freedom,
.386, p = .538. A Mann-Whitney U test revealed no significant difference between the
comparison group (Mdn = 4.00, N = 22) and the treatment group (Mdn = 4.00, N = 22), U =
216.0, z = -.658, p = .511, 2 < .010.
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Question 7. The quality of teaching in this unit helps me to achieve the learning outcomes.
Frequency and Distribution. The distribution of responses to the seventh prompt was
quite similar. In both groups, the majority of responses were positive: strongly agree/agree made
up 96% of the responses in the comparison group (n = 14/7) vs 100% in the treatment group (n =
14/8). The remaining response was undecided: 5% (n = 1) within the comparison group (see
Figure 12).
Figure 12
Frequency/Distribution: Question 7 Responses
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Significance between Groups. A test of homogeneity of variance of non-parametric data
was satisfied by the Levene Statistic based on the median and with adjusted degrees of freedom,
.011, p = .917. A Mann-Whitney U test revealed no significant difference between the
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comparison group (Mdn = 5.00, N = 22) and the treatment group (Mdn = 5.00, N = 22), U =
238.0, z = -.112, p = .911, 2 < .001.
Question 8. I am motivated to achieve the learning outcomes in this unit.
Frequency and Distribution. The distribution of responses to the eighth prompt was
similar. In both groups, the majority of responses were positive: strongly agree/agree made up
91% of the responses in the comparison group (n= 7/13) vs 86% in the treatment group (n =
9/10). The remaining responses were undecided: 9% (n = 2) and 14% (n = 3) in the comparison
group and the treatment group, respectively (see Figure 13.)
Figure 13
Frequency/Distribution: Question 8 Responses
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Significance between Groups. A test of homogeneity of variance of non-parametric data
was not satisfied by the Levene Statistic based on the median and with adjusted degrees of
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freedom, 4.134, p = .049; therefore, although a Mann-Whitney U test revealed no significant
difference between the comparison group (Mdn = 4.00, N = 21) and the treatment group (Mdn =
4.00, N = 22), U = 229.0, z = -.347, p = .728, 2 < .003, the assumption of homogeneity of
variance was satisfied by Levene’s F test, F(42) = 2.950, p = .093 if the distribution of responses
within each group are assumed to be normal. Both an independent samples t test that assumes
equal variances, t(42) = -.473, p = .639, and a t test t(36.63) = -.473, p = .639, in which equal
variances are not assumed, suggested the same result: no significant difference between the two
groups. Cohen’s d was estimated at -.143.
Question 9. I make the best use of the learning experiences in this unit.
Frequency and Distribution. The distribution of responses to the ninth prompt was
similar between groups. In both groups, the majority of responses were positive: strongly
agree/agree made up 86% of the responses in the comparison group (n = 6/12) vs 86% in the
treatment group (n = 9/10). Each group had a small percentage of undecided: 10% (n = 2) and
14% (n = 3) in the comparison group and the treatment group, respectively. Five percent (n = 1)
of the comparison group responses were negative (see Figure 14)..
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Figure 14
Frequency/Distribution: Question 9 Responses
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Significance between Groups. A test of homogeneity of variance of non-parametric data
was satisfied by the Levene Statistic based on the median and with adjusted degrees of freedom,
.016, p = .899. A Mann-Whitney U test revealed no significant difference between the
comparison group (Mdn = 4.00, N = 21) and the treatment group (Mdn = 4.00, N = 22), U =
213.5, z = -.466, p = .641, 2 = .005.
Question 10. I think about how I can learn more effectively in this unit.
Frequency and Distribution. The distribution of responses to the tenth prompt was
similar. In both groups, the majority of responses were positive: strongly agree/agree made up
66% of the responses in the comparison group (n= 7/7) vs 77% in the treatment group (n =
7/10). Responses of undecided were also comparable, although greater than in the previous
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prompts: 24% (n = 5) and 14% (n = 3) in the comparison group and the treatment group,
respectively. Negative responses of disagree were the same: 10% (n = 2) and 9% (n = 2) in both
groups (see Figure 15).
Figure 15
Frequency/Distribution: Question 10 Responses
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Significance between Groups. A test of homogeneity of variance of non-parametric data
was satisfied by the Levene Statistic based on the median and with adjusted degrees of freedom,
.809, p = .374. A Mann-Whitney U test revealed no significant difference between the
comparison group (Mdn = 4.00, N = 21) and the treatment group (Mdn = 4.00, N = 22), U =
227.5, z = -.090, p = .929, 2 < .001.
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Question 11. Overall, I am satisfied with this unit.
Frequency and Distribution. The distribution of responses to the final Likert-type
prompt was similar. In both groups, the majority of responses were positive: strongly agree/agree
made up 90% of the responses in the comparison group (n = 16/3) vs 96% in the treatment group
(n = 14/7). This was by far the greatest number of strongly agree/agree responses. The remaining
responses were undecided: 10% (n = 2) and 5% (n = 1) in the comparison group and the
treatment group, respectively (see Figure 16)..
Figure 16
Frequency/Distribution: Question 11 Responses
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Significance between Groups. A test of homogeneity of variance of non-parametric data
was satisfied by the Levene Statistic based on the median and with adjusted degrees of freedom,
.158, p = .693. A Mann-Whitney U test revealed no significant difference between the
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comparison group (Mdn = 5.00, N = 21) and the treatment group (Mdn = 5.00, N = 22), U =
207.5, z = -.709, p = .478, 2 = .012.
Objective Four: Results
The fourth objective was designed to determine the relationship between knowledge gain
and attitudes regarding learning about agriculture within the comparison and treatment groups. In
addition, the research attempted to determine if a correlation existed between the groups. First,
for each group, correlations were calculated between pre-test/post-test gain scores and each of
the first eleven items in the eVALUate questionnaire. Second, the correlation for each item was
compared, group to group, using the cocor graphic user interface
(http://comparingcorrelations.org) to determine if a relationship was suggested between the
correlations.
Correlations: Gain Scores and Questionnaire Responses
Spearman’s rank correlation coefficients (rs) were calculated using SPSS 28 to determine
the linear relationship between the gain scores and the ranked items of the questionnaire (see
Table 15)..
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Table 15
Spearman’s Rank Correlations (rs ) Gain Scores and eVALUate Questionnaire Responses
Comparison
Group:
Responses
N
rs
p
22
.105
.642

Treatment
Group:
Responses
N
rs
p
21
-.297 .190

Question 2: The learning experiences
in this unit help me to achieve the
learning outcomes.

22

-.098

.663

22

-.249

.264

Question 3: The learning resources in
this unit help me to achieve the
learning outcomes.

22

-.289

.193

22

.232

.298

Question 4. The assessment tasks in
this unit evaluate my achievement of
the learning outcomes.

22

.105

.642

22

-.278

.209

Question 5. Feedback on my work in
this unit helps me to achieve the
learning outcomes.

22

-.607

.003*

22

.089

.694

Question 6. The workload in this unit
is appropriate to the achievement of
the learning outcomes.

22

-.175

.435

22

-.211

.346

Question 7. The quality of teaching in
this unit helps me to achieve the
learning outcomes.

22

-.215

.336

22

-.409

.059

Question 8. I am motivated to achieve
the learning outcomes in this unit.

22

.279

.208

22

.000

1.000

Question 9. I make the best use of the
learning experiences in this unit.

21

.150

.515

22

-.094

.677

Question 10. I think about how I can
learn more effectively in this unit.

21

-.207

.368

22

.075

.739

Question 11. Overall, I am satisfied
with this unit.

21

.121

.601

22

-.068

.003*

eVALUate Prompt

Question 1: The learning outcomes in
this unit are clearly identified.

Note: * indicates significance at p < .05.
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In two instances, one for each group, the Spearman’s rank correlations suggested
significance. In the comparison group, the fifth prompt regarding feedback resulted in a strong
negative correlation between gains scores and the responses, rs (20) = -.607, p = .003. In the
treatment group, the eleventh prompt regarding overall satisfaction with the unit resulted in a
weak negative correlation between gain scores and the responses, rs(20) -.068, p = .003. Neither
correlation is intuitive and might be the result of the small sample size. From a quantitative
perspective, more responses could minimize anomalies. Qualitatively, more open-ended
responses to questions 12 and 13 of the eVALUate questionnaire and more answers to interview
questions could provide clarification or explanation for negative correlations to positive gain
scores.
Comparing Correlations
The second part of the fourth objective involved determining the relationship between the
comparison group gain scores/eVALUate correlations with the treatment group gain
scores/eVALUate correlations by using the cocor graphic user interface online. Correlations
were entered as independent groups and by number of participants and calculated based on an
alpha level of .05 and confidence level of .95, two-tailed. Results were reported as Fisher’s zscores. The results are listed in Table 16.
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Table 16
Cocor Correlations: Comparison vs. Treatment
eVALUate Prompt
Question 1: The learning outcomes in this unit are clearly
identified.

Fisher’s z
1.2514

p
.211

Question 2: The learning experiences in this unit help me
to achieve the learning outcomes.

.4809

.631

Question 3: The learning resources in this unit help me to
achieve the learning outcomes.

-1.6452

.100

Question 4. The assessment tasks in this unit evaluate my
achievement of the learning outcomes.

1.2048

.228

Question 5. Feedback on my work in this unit helps me to
achieve the learning outcomes.

-2.4454

.015*

Question 6. The workload in this unit is appropriate to the
achievement of the learning outcomes.

.1153

.908

Question 7. The quality of teaching in this unit helps me to
achieve the learning outcomes.

.6658

.506

Question 8. I am motivated to achieve the learning
outcomes in this unit.

.8834

.377

Question 9. I make the best use of the learning experiences
in this unit.

.7461

.456

Question 10. I think about how I can learn more effectively
in this unit.

-.8670

.386

Question 11. Overall, I am satisfied with this unit.

.5767

.564

Note: *indicates significance at p < .05.

Based on the comparisons of the correlations using the cocor program, the only
correlation in which the null hypothesis (no statistically significant difference between the
correlations) can be rejected is the fifth prompt which explores the importance of feedback to the
learner. Although the difference is not identified through the correlation, the two groups did
differ significantly (statistically) on whether feedback helped to learn during the unit.
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Objective Five: Results
The fifth objective was designed to explore qualitatively student attitudes about freechoice learning during the virtual field trip through questions 11 and 12 of the eVALUate
questionnaire and student interviews.
Question 12: What are the most helpful aspects of this unit?
To a significant degree, the questions themselves were a priori thematic guides (Braun &
Clark, 2006; Stuckey, 2015). The combination of participants in an educational setting who are
conditioned to answer questions directly and the specific query led to a single binary theme of
teaching method, either teacher-centered or learner-centered (along with a category for shallower
responses), and several relevant sub-themes. Although given enough space to write several
sentences (2.5” x 8.5”), most participants only wrote a single sentence. As the principal
researcher observed, the students appear to be accustomed to a fast-moving atmosphere of
learning, possibly because of the relatively short class periods. At the same time, a few students
commented on more than one aspect of the unit. The responses were fairly evenly distributed
between groups (see Table 17).

86

Table 17
eVALUate Question 12: Classifications of Responses: All Participants
Classification
Theme:
Method
Teachercentered

Learnercentered

Sub-theme
Timeline/Slideshow
Embedded videos
Lecture
Pre-test and post-test

Number of Responses
Comparison
5
4
1
0

Treatment
3
1
0
1

Total
8
5
1
1

3
1

2
2
7*

5
2
7

Activity: game/matching
Activities: unspecified
Treatment group activities

Learning about the topic
(agriculture/history)
8
7
15
Teaching methods
1
0
1
No response
0
1
1
Notes: One participant did not complete this section of the eVALUate questionnaire. *See Table
4.12.
Nonspecific

Some responses were specific to the treatment group. For example, seven participants
(32% of the treatment group) within the learner-centered sub-theme mentioned some aspect of
the treatment itself as being the most helpful for learning (see Table 18).
Table 18
eVALUate Question 12: Classifications of Responses: Treatment Group/Learner-Centered Subtheme

Classification
Virtual Field Trip/Scavenger Hunt
Interaction: Making butter
Total

Number of Responses
6
1
7
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Percent of Treatment
Group (N = 22)
27%
5%
32%

Question 13: How do you think this unit might be improved?
The final question elicited a wider range of responses, allowing multiple sub-themes to
emerge. Participants either wanted more from the experience, less from the experience, or
offered a neutral assessment. Ten participants offered an unsolicited, positive comment about the
experience such as “Overall, nice job “or “I think it is overall great and can’t think of anything
that needed improvement.” Most sub-themes were consistent between groups, particularly the
desire for more depth and time; participants in the treatment group appear to have desired even
more activities, while participants from the comparison group desired more videos, more and
tougher questions, and full participation in all aspects of the unit (see Table 19). One possible
confounder, particularly for the comparison group, was the combined learning environment of
the space; although a large classroom, the treatment group completed the virtual field trip while
the comparison group was directed by the classroom teacher on a new task. It was very difficult
for some of the comparison groups students to focus as directed.
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Table 19
eVALUate Question 13: Classifications of Responses: All Participants
Classification
Theme:
Depth

More

Less/Fewer

Sub-theme
Information/time
Activities/games
Energy
Worksheets
Websites
Videos/Visuals
More/tougher /?s
Participants (no separate
groups)

Number of Responses
Comparison
6
1
1
1
0
3
1
3

Treatment
6
4
3
1
1
0
0
0

Total
12
5
4
2
1
3
1
3

0
1

1
1

1
2

5

8

13

5

5

10

No partners
Material/Activities

Neutral
Thumbs up
(unsolicited)

Note: One participant did not complete this section of the eVALUate questionnaire.

Interviews
Eight students from the treatment group were chosen to participate in short (less than ten
minutes) interviews regarding the virtual field trip. Interviews were conducted in the hallway
outside of the classroom and recorded using Apple Voice Memos on a 2017 MacBook Pro.
Participants were chosen based upon observed interest in the virtual field trip and consultation
with the classroom teacher. The interview protocol focused on the experience within the
personal, physical, and social contexts of the Contextual Model of Learning (CML) theoretical
framework and the virtual field trip as a supplement to the unit. As the primary researcher
observed, in the one-on-one dynamic of interviewer-interviewee, the students demonstrated a
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maturity and focus not necessarily mirrored in the group setting. The following are summaries of
the interviews. Appendix I provides edited transcripts.

Student 1
Within the personal context of the CML, Student 1 (F, age 12) recalled a school field trip
in the third or fourth grade that influenced her choices during the virtual field trip. In addition,
her cousin owns a farm. From a physical perspective, the student did not find an important
difference between a physical space and a computer-provided virtual environment. Socially, she
liked working with a single partner rather than within a group because of the mutual learning
support. Finally, according to the student, “The virtual field trip was just really fun, and I think it
was fun to do in general.”

Student 2
Within the personal context of the CML, Student 2 (F, age 12) recalled a class field trip
to the Indiana Dunes (either the state or national park) and a discussion of the Three Sisters
(corn, beans, and squash) plantings in a previous class. When asked about physical context, the
student recalled a third-grade field trip to Chicago’s Museum of Science and Industry. At the
same time, while a traditional field trip can be “exciting,” she found the virtual field trip to be
simpler. Socially, Student 2 enjoyed working with a compatible partner because the experience
was “more fun and more exciting” and because of the advantages of a division of labor on the
tasks. In all, the student found the virtual field trip interesting and “very unique” but not much
different than a normal school day.
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Student 3
Student 3’s (M, age 11) personal context was informed by a recent family trip to Fair
Oaks Farms, a local agritourism venue, and his grandparents who owned a farm in Serbia. Like
Student 2, Student 3, when asked about the physical context of a field trip, recalled a visit to the
Museum of Science and Industry. With that said, he believes that he learns more taking a virtual
field trip than a traditional field trip because the virtual experience is more efficient. Student 3
appreciated working with a partner in the virtual environment but contradicted himself when
asked to consider working with a partner in a real space.
[I]n there [virtual space] you think about it more with a partner. And in a museum, I feel
like in the…you would, like, more play around, but you'd still remember it more ‘cause,
like, with a friend, usually you think of stuff and more cherish [sic]. So you would
remember it way better than that virtual one.
Finally, while the student valued the virtual field trip as a supplement to the unit, he would have
valued it more had it been a special circumstance not linked to a unit.

Student 4
When asked about her personal context, Student 4 (F, age 12) recalled an elementary
school field trip to an historic school house where one of the exhibits was a butter churn. When
prompted, Student 4 recalled engaging other senses in the physical context (like smelling old
wood) of the schoolhouse field trip but little else. Within the social context of the virtual field
trip, Student 4 found sharing the experience with a partner was helpful but also considered the
social aspect of interacting with staff at an in-person site. Overall, Student 4 believed the virtual
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field trip to be a helpful supplement to the unit because of the access to visuals, presumably
photographs and videos.

Student 5
Student 5 (F, age 11) was the only interviewee who did not initially recall a field trip to
form part of her personal context. Instead, her experience was informed by learning about the
Three Sisters in a previous social studies class. When prompted to discuss the physical context of
the experience, she remembered a trip to Chicago’s Museum of Natural History. Otherwise,
Student 5 was non-committal regarding physical space; she felt as if she would learn more
hearing someone address her directly but also did not mind working in the virtual environment.
Similarly, although Student 5 did not mind working with a partner, she was the only participant
to prefer to work alone. Finally, Student 5 would have preferred to have completed the unit
without the virtual field trip.

Student 6
A film formed an important part of the personal context for Student 6 (M, age 11).
Motivated by a virtual exhibit that features an early 1900s Sears catalog, he was intrigued by an
air rifle in the catalog because it reminded him of the Daisy Red Ryder BB gun in A Christmas
Story, a well-known American film about Christmas in the 1940s. (It might have been a
coincidence, but A Christmas Story takes place in the same region as the school that provided the
classes for the study.) Discussing the physical context, Student 6 recalled a fourth-grade field trip
to nearby Buckley Homestead, a county park that features an early 20th century farm.
Considering that experience, Student 6 prefers an in-person experience to the virtual experience.
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Within the social context, Student 6 preferred to work with a partner to help to understand the
exhibits and because working with a partner was more enjoyable. In all, Student 6 found the
virtual supplement to be a unique experience and an effective supplement to the unit.

Student 7
Student 7 (M, age 11) provided a unique perspective on the process as what one might
call a “single issue” participant. From the start, it appears, Student 7 was focused on the prices of
items in the virtual museum exhibits. (In addition to the Sears catalog, the museum also features
a general store.)
I, for some reason, I really wanted to see, like, like, the prices. I don't know why prices
for, like, since, like, since back then…it's like the stores…. That's the only…that's the
only thing I really wanted to see.
When asked to clarify, Student 7 was interested in the mathematics of inflation. At the same
time, he preferred the virtual environment more than the in-person environment experienced in
previous field trips. When asked about the social aspects of field trips, however, Student 7 would
prefer to be with family or classmates in-person rather than share an online experience.
Ultimately, Student 7 found the virtual field trip to be a worthwhile supplement although
technologically deficient.

Student 8
Student 8 (M, age 11) was particularly interested in the virtual field trip because of
previous in-person trips with classmates and family members to farm museums. With that said,
considering the physical context, Student 8 found the virtual environment more “accessible.”
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[Y]ou can do it pretty much anywhere as long as you have a laptop and Wi-Fi…. [I]n
person, you can walk around and things, but as long as there's, like, a virtual, like, Google
maps has, like, virtual stuff, like, even walking on the streets, too, as long as it has that. I
think it's about the same. Just more comfort I feel like on your couch at home.
Although working in comfort seemed to be important to Student 8, he was still a proponent of
working socially. Finally, Student 8 thought that the supplemental virtual field trip helped him to
learn more about the material.
Table 20 provides a matrix of contexts derived from the personal, physical, and social
preferences of the participants within the Contextual Model of Learning. It is important to note
that the matrix is not exhaustive; not all preferences were expressed in the interviews.

94

Table 20
Treatment Group Interviews: Preferences within the Contextual Model of Learning

Interviewee
Student 1

Personal
PFT

Student 2

PFT/PC

Student 3

Contexts
Physical
VFT=IP

VFT: Overall
Social
VFT

+: “fun”

IP = exciting
VFT = simpler

VFT

+: “more
exciting”

PFT/PC

IP = remember
more
VFT = learn
more

VFT/IP

does not stand
out within the
unit; prefer
separate

Student 4

PFT

IP

IP

+

Student 5

PFT/PC

no preference

-

-

Student 6

PFT/PN

IP

VFT

+; “added
value”

VFT

IP

+: “good
supplement”
but low tech

VFT

VFT/IP

+

Student 7

Student 8

PFT

Expressed preferences (sub-themes) key: PC = Previous Class; PFT = Previous Field Trip; PN = Previous Narrative;
IP = In-Person; VFT = Virtual Field Trip; + = positive response; - = negative response

Contexts
Personal Context. When prompted, most interviewees recalled a previous traditional
field trip to a museum of some sort (farm, science, or history) within the last three or four years,
excepting the last two years of no field trips because of the response to COVID-19. Students
recalled a class trip to Buckley Homestead County Park 17 miles away, Chicago’s Museum of
Science and Industry 30 miles away, and, possibly, the Historic Little Red School House 6 miles
away. One interviewee also mentioned a family trip to Fair Oaks Farms, a modern, and
expensive, agritourism destination in the same county. Interviewees also remembered historical
elements of agriculture (primarily the Three Sisters plantings of indigenous peoples) from
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previous classes. Student 1, for example, made a conscious connection between a previous field
trip and the virtual field trip:
[W]e visited something in fourth or third grade about an old school house. So I knew that.
And when I looked at the school house one [virtual field trip exhibit], I kind of
remembered some of the things and also learn new facts about it , which was interesting.
Student 4 made similar connections within the personal context: “Uh, so yeah, like when with
the virtual museum, I remember when I went on a field trip in elementary school to a school
house, and it was just like [the virtual exhibit].”

Physical Context. Interviewees were fairly evenly divided in their preferences for virtual
field trips or traditional field trips. Only two students expressed a preference for traditional, inperson trips, while two other students expressed a preference for virtual field trips. For example,
Student 6, when asked about a preference between in-person and virtual field trips, explained, “I
prefer the field trip. . . because you can’t really, like, get the full experience when you’re seeing
stuff on the Chromebook.” On the other hand, Student 8 felt limited by the in-person field trip. “I
think it’s much more accessible, the virtual. . . . You can do it pretty much anywhere as long as
you have a laptop and Wi-fi.” Student 8 continued, explaining, “I think it’s about the same. Just
more comfort I feel like on your couch at home.”
The rest of the interviewees offered mixed responses to the prompt, praising attributes of
both experiences or offering no preference. In this case, the lack of an overwhelming preference
among the interviewees is the theme.
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Social Context. Most interviewees preferred to learn with a partner, either in the virtual
environment or during an in-person experience. Most of the affirmative responses focused on
decision-making: where to go, what to see, how to answer a prompt. For example, Student 1
explained,
I liked working with a partner because, like, if there was something we’d understand, we
can kind of talk through it. And it was fun, kind of just getting, like, to have a partner to
just do it with ‘cause like, if she needed something that I didn’t know, I could just, like,
ask her and then kind of go off each other and it made the scavenger hunt part easier.
In only one instance did an interviewee express a direct preference to work completely alone.
According to Student 5, “I’m just not a very social person, so I don’t like working with partners
that much, but I know that, like, a lot of kids do, but that’s just me.”

Overall. Most interviewees responded positively to the experience; however, that could
be attributed to the unique circumstances: an outsider (the researcher) working with the students
on a project that was not a part of the syllabus. When prompted, most students believed that the
virtual field trip added value to the unit. Student 2 said the virtual field trip made the experience
“more exciting,” while Student 7 gave the experience a positive review although it could have
been “more user friendly,” technologically speaking.
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CHAPTER V
CONCLUSIONS AND RECOMMENDATIONS
The purpose of the study was to determine the effectiveness of assessing agricultural
learning at living history and agriculture museums within a free-choice virtual environment
within the Contextual Model of Learning. In addition, the study sought to ascertain student
attitudes concerning learning about agriculture in this manner. The research objectives were as
follows:
1. Describe study participants (students).
2. Compare agricultural knowledge gain of students taking part in supplemental
instruction via a virtual field trip to an agriculture museum with students learning
about agriculture only via lecture with visuals in a traditional classroom.
3. Compare student attitudes regarding learning about agriculture in the free-choice,
virtual environment of an agriculture museum with student attitudes regarding learning
about agriculture only via lecture with visuals in a traditional classroom.
4. Determine the relationship between knowledge gained and attitudes regarding learning
about agriculture through supplemental, free-choice, virtual learning and test scores
and perceptions of students learning about agriculture only via lecture with visuals in a
traditional classroom.
5. Qualitatively explore student attitudes regarding free-choice, virtual field trip learning
and traditional classroom learning about agriculture.
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Objective 1: Conclusions
To satisfy the first objective of the study, to describe the participants, demographic data
were collected in Section II of the pre-test. Demographic information describes a sample and
could be used to defend the sample as representative of the greater population (Fraenkel &
Wallen, 2009). In this study, the majority of the participants were female (64%) and/or white
(68%). While the female majority is outside the normal range, the participants in the study were
from an advanced social studies class and do not necessarily reflect the school population. On the
other hand, the 68% of respondents identifying as white is close to demographic data collected
by the state in which 71% of Lake County residents are classified as white (STATS Indiana,
n.d.).
Very few of the students are involved with agriculture. Only 2% (one student in the
treatment group) reported having lived on a farm although 14% reported having relatives who
live (or have lived) on a farm. This is unsurprising; while there were 384 farms in Lake County
as of 2017 (a reduction of 11% in five years) (United States Department of Agriculture, 2017),
only .2% of employment in the county was farm-related in 2020 (STATS Indiana) and was listed
as 1.3% in 2012 in a study conducted by Indiana University’s Kelly Business School (Kinghorn
& Ortuzar, 2015).
Finally, although 4-H maintains a significant presence in the county and state, no students
reported being a member of 4-H, FFA, or another agricultural organization serving youth. As
explained in Chapter 1 of the study, the northern portion of Lake and Porter Counties is a distinct
entity known as The Region, a late-settled, industrial area south of Lake Michigan that drew
immigrants from all over the world to its steel mills. Historically, agriculture, especially from a
commodities perspective of corn and soybeans, is relatively unfamiliar to most residents.
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Objective II: Conclusions
The second objective of the study sought to compare the agricultural knowledge gain of
students participating in a supplemental virtual field trip after a traditionally-taught unit
dedicated to agricultural history and students who only participated in the traditionally-taught
unit. A comparison of gain scores derived for both groups based on a pre-test and post-test
revealed no significant difference. The mean of the comparison group (no virtual field trip) gain
scores was 3.60, with a standard deviation of 1.92, and a range of 1-7 points. The mean of the
treatment group (supplemental virtual field trip) gain was 3.41, with a standard deviation of 2.11,
and a range of 0-9 points.
The virtual field trip provided 45 minutes of extra learning opportunities within the
Contextual Model of Learning. With partners, participants in the treatment group “visited” the
Loudoun Heritage Farm Museum using their Chromebooks within the structure of a scavenger
hunt that allowed the students to explore guided by their personal interests and at their own pace.
By design, the virtual field trip provided free-choice opportunities to learn more specifically
about an agricultural topic, including agricultural history, whereas the unit that both groups
learned together discussed over 300 years of history via a timeline. Where the quantitative
portion of the study revealed the lack of differentiation between the groups, perhaps the
qualitative aspects, particularly the qualitative portion of the eVALUate questionnaire, can shed
some light.
Question 12 of the eVALUate instrument asks “What are the most helpful aspects of this
unit? The answers were fairly straightforward as described in Table 4.11 and subsequent
discussion. At the same time, question 13 of the eVALUate instrument asks, “How do you think
this unit might be improved?” The phrasing provides the opportunity for answers that extend
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beyond specific aspects of the unit, unlike question 12. Although the time spent working in the
unit was well-planned and densely-packed, participants from each group wanted more—more
information, more videos, more activities—fairly equally. It is possible that “more” was not
packing more material into an already packed time in a classroom or on a Chromebook but
“more” as in a subconscious need for a greater connection to the material, especially considering
the personal contexts that involve actual field trips.
Objective III: Conclusions
To address the third objective, student attitudes about learning about agriculture were
compared, comparison group (no virtual field trip) to treatment group (virtual field trip as
supplement to the unit). The quantitative portion of the eVALUate questionnaire provided a
method to measure the reception of the study by both groups. Responses, although favorable to
each question (median scores were either 4-Agree or 5-Stronlyg agree), were not significantly
different between groups.
Question 12 of the eVALUate instrument asks “What are the most helpful aspects of this
unit?” Although provided with the opportunity to work within the free-choice environment and
more directly within the Contextual Model of Learning, 23% (n = 5) of the treatment group
participants preferred the teacher-centered elements of the unit, including the timeline/slideshow
and embedded videos of the lecture portion of the unit (n = 4), and taking the pre-test and posttest (n = 1). Only 27% (n = 6) of the treatment group mentioned activities connected to the
virtual field trip. The remaining 50% of the treatment group offered responses on par with those
of the comparison group, for example, the activity tied to the traditional classroom lesson or
learning about agriculture and history in general.
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Question 13 of the eVALUate instrument asks, “How do you think this unit might be
improved?” The responses were similar between groups and, like the treatment group responses
to question 12, are teacher-centered, or, at the very least, do not fall within the domain of freechoice learning. For example, out of 57 responses between the comparison and treatment groups
(some respondents provided multiple answers), 21% (n = 6 for each group) desired more time for
or information from the unit, and 19 % (n = 11 from the combined groups) would have liked
more activities (not associated with the virtual field trip), websites, visuals, and, even,
worksheets. What might be more revealing, however, is the low number of students from the
comparison group who would have wanted to participate in the treatment and take the virtual
field trip. Only 7% (n = 3) of this group felt as if they had missed something. One student wrote,
“Maybe next time, the rest of the kids could get the special lesson thing. Overall, nice job.

”

Although the reception of the study was quite positive (23% of students, n = 10, provided
unsolicited positive feedback as all or part of the response to this question), no student appeared
extraordinarily excited about the experience.
Objective IV: Conclusions
The correlations between gains scores and the Likert-type items of the eVALUate
questionnaire were underwhelming; most were weak and statistically insignificant. Two
correlations were statistically significant: the fifth question about feedback (strong, negative
correlation in the comparison group) and the eleventh question about overall satisfaction (very
weak, negative correlation in the treatment group). In both instances, a larger sample size would
clarify the relationships between gain scores and preferences particularly regarding the eleventh
question. Based on the qualitative portion of the research, the strong, negative correlation about
feedback could be a result of the comparison group fearing that they had missed out on
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something or that the “grass was greener” in the treatment group, particularly since the treatment
group, while game, seemed underwhelmed with their virtual experience. Neither correlation is
intuitive and might be the result of the small sample size.
The negative correlation between gain scores and the fifth question is the only significant
correlation to reappear in the cocor analysis. The reported Fisher’s z-score coverts to -.985, a
strong negative correlation. Whereas comparison group participant gain score means and the
ranked responses formed a negative correlation, the correlation of the correlations suggests that
the relationship of the treatment group scores and ranked responses to the eVALUate
questionnaire were different enough to merit significance. The treatment group might have
substituted the supplemental virtual field trip for actual feedback.
Objective V: Conclusions
The fifth objective involved exploring student attitudes about the free-choice agricultural
learning of two groups of students, a comparison group learning in a classroom using traditional
lecture and visuals and a treatment group that took a supplemental virtual field trip. In the
previous conclusions of this study, qualitative data collected from these two groups were used to
explore the results of quantitative testing, namely pre-test and post-test gain scores and the
ranked responses to the eVALUate student perceptions instrument that showed no significant
differences between the groups. Specifically, questions 12 and 13 of the eVALUate
questionnaire collected open-ended responses to the experience, and eight students from the
treatment group were interviewed about the experience in the context of the Contextual Model of
Learning. Taken in isolation, however, the qualitative data might reveal a more fundamental
reality, that virtual field trips are simply not different enough for today’s students to be
particularly memorable or to have an impact on learning.
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Falk and Dierking’s 2002 assessment of the importance of the Internet and other distance
learning technologies to help museums extend their reach was not unfounded. At the same time,
that was a generation ago; the use of technology in the classroom or even on the school bus in
the form of a smartphone is the norm rather than a novel or, perhaps, memorable learning
experience. Before the COVID-19 pandemic and subsequent response, the National Center for
Educational Statistics surveyed public schools about the use of technology in the classroom.
Initial analysis of the responses revealed that 45% of schools had a computer for each student.
An additional 37% had computers for every student in particular grades or classrooms. Fifteen
percent of schools allowed students to take their computers home with them, and some schools
provided hotspots and internet ready devices with paid data plans for the home (Gray & Lewis,
2021). One of the interesting data points to come from the US Census Bureau’s 2020 Household
Pulse Survey used to measure the various impacts of COVID-19 concerned household access to
a computer for education use. Of the 52 million households with children, 74% always had
access; of these devices, 60% came from a student’s school (USAFacts, 2022). Finally, a 2020
report by the Pew Research Center revealed that 60% of children under 12 years of age use a
smartphone, and 60% of those children began using a smartphone before they were 5 years of
age (Auxier et al.). This could explain the certain degree to which some of the students were
unimpressed by the virtual field trip. While Student 1 found the virtual field trip “really fun,” and
Student 2 felt the virtual field trip made the unit “more exciting,” other interviewees were less
impressed. Student 3 would have preferred that the virtual field trip be separate from the unit so
as to make it more memorable, much like a traditional field trip. Student 4 claimed to have
“learned about different things and also things that we wouldn’t really get taught, in a way” but
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confirmed that she was used to learning in this manner. Student 5 was notably unimpressed: “I
think that the lessons would have been…better than…the virtual field trip.”
What is not untimely, however, is the ability of students to remember previous in-person
field trips despite the fact that for nearly two years before the study field trips had been largely
cancelled because of COVID-19. All eight of the students interviewed remembered one or more
field trips taken with school groups or with their families. Most of these trips were to venues that
had some tie, direct or indirect, to agriculture. This confirms the literature that has delved into
the effect of field trips on memory. For example, Falk and Dierking (1997) found that 96% of
interviewees, ages 9 to adult (N = 128) recalled the details of a field trip taken in the first,
second, or third grade. There was no significant difference between children and adults in the
ability to recall the trips although the younger children could recall more specific details. It
would be of interest to return to this study’s participants in a year or two to discover what has
been remembered and what has been forgotten about the virtual field trip to the Loudoun
Heritage Farm Museum.
Recommendations
The present study concludes with five recommendations for future researchers and
educators concerned with free-choice learning, agricultural learning, and/or museum learning. Of
course, these recommendations are also general in the sense that they can be extended to other
educational situations and circumstances.
First, for researchers, a larger, three-group study would provide information that could
not be obtained for this study, which was restricted by the response to the COVID-19 pandemic
and the day-to-day circumstances of working in a K-12 environment. Because of the various
responses to the pandemic, including periods (sometime quite extended) of remote learning and
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absences due to quarantining and distance rules, finding willing participants for the study was a
challenge. Once in the school, the daily obstacles of teaching and learning in a modern middle
school had to be overcome. These included absences, a lockdown because of a disturbed student,
and a school day cancelled by below 0 F temperatures. Because of the eventual sample size, as
anticipated, the study was underpowered. Using the G*Power program (https://www.
psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-arbeitspsychologie/gpower)
(Faul et al.), an a priori power analysis of the treatment and comparison groups to compare gain
score means via a two-tailed t test called for 128 participants (64 per group) for a medium (0.5)
effect size) alpha = .05, 80% power. The current study, originally promised 60 participants, was
only able to reach 44, which were separated into a comparison group and a treatment group.
With COVID-19 restrictions lifted, a larger homogenous sample of students (same in-grade
level) divided into three groups (comparison : treatment 1-virtual field trip : treatment 2-inperson field trip) could provide more extensive data. Using the same parameters as the t test
above but for an ANOVA, the total sample size to achieve 80% power and a medium effect size
is 159, possible at a larger school, particularly if the class is not further divided into normal and
advanced classes.
Second, the importance of motivation for museum learning cannot be overestimated.
According to Falk and Dierking (2002),
Learning is not just facts and concepts; learning, particularly intrinsically motivated
learning, is a rich, emotion-laden experience, encompassing much, if not most, of what
we consider to be fundamentally human. At its most basic level, learning is about
affirming self. (p. 21)
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The challenge for educators is helping students to affirm the self, the center of what
Csikszentmihalyi (1975) first called the “autolectic” and later altered to a description of an
experience of “flow,” the motivation for which comes from within. Can a virtual field trip
provide enough interest outside of the everyday to motivate students and provide the opportunity
to experience flow? Benton (2013) found that the interrelated concepts of play, flow, and
intrinsic motivation were key to fifth-grade students’ learning choices on a field trip to a state
park, a sensory experience that differs considerably from a field trip using a Chromebook and
taking place in a classroom.
Third, free-choice learning within the Contextual Model is more of a challenge in the
virtual space when the system is teacher-centered. Loudoun Heritage Farm Museum is an
historical site directed by historians. Although the study attempted to create a free-choice
environment through PDFs, videos, and images, the exhibits were structured on the basis of
interpretation, very much along the lines of Tilden’s six principles. While effective as guides to
teacher-centered interpretation, they do not leave much room for learner-centered flow. A
method of virtual learning in a museum where the communication device is less an obtrusive
interpretive intermediary and more of a vehicle for free-choice exploration is a method worthy of
study. Virtual reality could be that method, but anyone who has watched students, arms fearfully
extended, blind to the three-dimensional world beyond the goggles, might raise an eyebrow of
doubt.
Fourth, if a virtual field trip is considered a supplement to a unit focused on agriculture,
perhaps the supplement itself requires a supplement to make it memorable. In Anderson and
Krathwohl’s (2001) realignment of Bloom, creation is the pinnacle of higher order thinking.
Finishing the unit with a project that requires students to compose a fictional narrative about a
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person or animal from a farm or to invent a tool (either practical or fanciful) could spark an
emotional connection to the unit that would otherwise be lacking.
Finally, as one of the students interviewed after the virtual field explained, the virtual
field trip did not stand out as a particularly special element of the unit. “[I]n the unit [the virtual
field trip] kind of blends in more with the unit, and I don’t think of it as much.” Rather than
approach the free-choice activities that make up the virtual field trip as such, perhaps a
rebranding as a capstone project or activity is more appropriate, in keeping with young students’
attitudes about what are out of the ordinary experiences and what are not. Twenty years ago, a
virtual field trip might have been exciting and memorable change of pace. Today, these activities
are part and parcel of the everyday classroom experience.
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REFLECTION
The focus of the study evolved as the elements fell into and out of place. In 2020-2021,
however, the evolution was out of the ordinary. Initially, the project was conceived and proposed
to assess free-choice learning at the Exchange Place, an agricultural history site in Kingsport,
Tennessee. The virtual component was not introduced until the various responses to COVID-19
took effect. The Exchange Place and many other educational venues, as well as businesses
deemed “non-essential,” were closed. Schools in Sullivan County (where Kingsport in located)
and many other school districts in Tennessee and the rest of the country alternated between
remote and in-person learning, depending on guidelines put into place by local public health
agencies. In addition, traveling exhibits, which bring the museum to the classroom, were also
shelved because of surface cleaning protocols. When schools did resume regular, in-person
learning, many teachers had retired, students had moved to more permanent online learning,
students were often masked and distanced while in school, and participation in field trips was
still curtailed. In short, 2021 and 2022 were not ideal years to conduct research using schoolaged children as subjects.
Difficulties aside, having to cast a wider net for study participants and a viable field trip
method provided opportunities to meet educators, students, and administrators who would have
otherwise remained strangers. Further, researching virtual field trips opened new lines of inquiry
regarding field trip assessment. Hopefully, the challenges faced in this study will prove some use
to future researchers and educators.
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PRE-TEST/POST-TEST/DEMOGRAPHIC SURVEY
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Name: _____________________________________________ Hour/Period ________
History of Agriculture
Growing a Nation: Seeds of Change 1600-1929
Please complete the following two sections. The first is a brief test of your knowledge of the
history of agriculture in the United States. The second contains a short series of demographic
questions (questions about you).

Section I
Read each prompt and answer choice carefully. Circle the letter next to the ONE best
answer.
1. In what century were the first African slaves brought to Virginia?
a.
b.
c.
d.

1500s
1600s
1700s
1800s

2. Men and women who signed a contract to work for a set number of years in exchange for
transportation to the New World were called
a.
b.
c.
d.

slaves
indentured Servants
puritans
explorers

3. What was an important cash crop in the early history of the Virginia colony?
a.
b.
c.
d.

cotton
wheat
tobacco
tomatoes

4. Many American Indian cultures raised the “three sisters,” three plants that grow well together.
What are these plants?
a.
b.
c.
d.

wheat, corn, & beans
tomatoes, peppers, & onions
squash, apples, & bananas
corn, beans, & squash
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5. George Washington’s farm was located here.
a.
b.
c.
d.

Mt. Vernon, Virginia
Monticello, Virginia
Baltimore, Maryland
Washington, D.C.

6. Before the Revolutionary War, colonists, a large percentage of whom were farmers,
complained about taxation without _________________.
a.
b.
c.
d.

tax refunds
receipts
representation
proper postage

7. By the end of the 18th century (1700s), farmers made up what percentage of the labor force?
[labor force = total people working]
a.
b.
c.
d.

30%
50%
70%
90%

8. From 1787 to 1803, St. John, Indiana, was part of what territory that was open for settlement
after the Revolutionary War?
a.
b.
c.
d.

Northwest Territory
Southwest Territory
Midwest Territory
Indiana Territory

9. By the 1850s, farmers made up what percentage of the labor force?
a.
b.
c.
d.

44%
54%
64%
74%

10. In the 1800s, which of the following contributed to fewer farmers producing more food for a
growing population?
a.
b.
c.
d.

more farm laborers
warmer weather
more rain
technological improvements
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11. In 1803, the Louisiana Purchase _________________ the size of the United States,
increasing the available land for settlement and agriculture.
a.
b.
c.
d.

doubled
tripled
quadrupled
reduced

12. In the mid-1800s, technological advancements in agriculture focused on which animal?
a.
b.
c.
d.

pig
horse
cow
llama

13. By the 1920s, farmers made up what percentage of the labor force?
a.
b.
c.
d.

27%
37%
47%
57%

14. Support from this sector gave US farmers an advantage compared to farmers in other
countries.
a.
b.
c.
d.

private industry
foreign investment
US government
individual families

15. Which nutrient is not necessary for farmers to apply to the soil?
a.
b.
c.
d.

nitrogen
potassium
argon
phosphate
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Section II
Read each statement completely. Please place an ‘X’ next to the most accurate response.
Gender
_____ Female
_____ Male
Age _____
Ethnicity
_____ African American
_____ Asian
_____ Hispanic
_____ White
_____ Other
Agriculture Background
Yes
No
_____ _____ Do you or have you ever lived on a farm?
_____ _____ Do you have relatives (Grandparents, Aunts, Uncles, or other relatives) who
live on a farm?
_____ _____ Are you a member of 4-H, FFA, or another agricultural organization serving
youth?
_____ _____ Have you ever visited a farm (as part of a field trip, family outing, or other
excursion)?
_____ _____ Have you ever visited a farm museum?
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eVALUate QUESTIONNAIRE
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Seeds of Change, 1600-1929, Unit Questionnaire
Directions: Circle the choice after each statement that indicates your opinion of the experience.
1. The learning outcomes in this unit are clearly identified.
Strongly
agree
(5)

Agree
(4)

Undecided
(3)

Disagree
(2)

Strongly
disagree
(1)

2. The learning experiences in this unit help me to achieve the learning outcomes.
Strongly
agree
(5)

Agree
(4)

Undecided
(3)

Disagree
(2)

Strongly
disagree
(1)

3. The learning resources in this unit help me to achieve the learning outcomes.
Strongly
agree
(5)

Agree
(4)

Undecided
(3)

Disagree
(2)

Strongly
disagree
(1)

4.The assessment tasks in this unit evaluate my achievement of the learning outcomes.
Strongly
agree
(5)

Agree
(4)

Undecided
(3)

Disagree
(2)

Strongly
disagree
(1)

5. Feedback on my work in this unit helps me to achieve the learning outcomes.
Strongly
agree
(5)

Agree
(4)

Undecided
(3)

Disagree
(2)

Strongly
disagree
(1)

6.The workload in this unit is appropriate to the achievement of the learning outcomes.
Strongly
agree
(5)

Agree
(4)

Undecided
(3)

Disagree
(2)

Strongly
disagree
(1)

7. The quality of teaching in this unit helps me to achieve the learning outcomes.
Strongly
agree
(5)

Agree
(4)

Undecided
(3)

Disagree
(2)

Strongly
disagree
(1)

Disagree
(2)

Strongly
disagree
(1)

8. I am motivated to achieve the learning outcomes in this unit.
Strongly
agree
(5)

Agree
(4)

Undecided
(3)

128

9. I make the best use of the learning experiences in this unit.
Strongly
agree
(5)

Agree
(4)

Disagree
(2)

Strongly
disagree
(1)

Undecided
(3)

Disagree
(2)

Strongly
disagree
(1)

Undecided
(3)

Disagree
(2)

Strongly
disagree
(1)

Undecided
(3)

10. I think about how I can learn more effectively in this unit.
Strongly
agree
(5)

Agree
(4)

11. Overall, I am satisfied with this unit.
Strongly
agree
(5)

Agree
(4)

Please provide a detailed response to the questions below.
12. What are the most helpful aspects of this unit?

13. How do you think this unit might be improved?

Thank you very much for completing the questionnaire and participating in
the research project!
129

APPENDIX C
RECRUITMENT VIDEO TRANSCRIPT
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Good morning/afternoon,
My name is Rick Kennedy, and I am a Ph.D. student at Mississippi State University. I
would like to take a couple of minutes to introduce myself and talk to you about a research
project that I am working on and to find out if you are willing to work with me on it. I have
discussed the project with Mr. Brandner, and he thinks, based upon what you have studied thus
far this year, that you would be ideal participants.
I grew up not too far from you in Highland, Indiana. Although not from an agricultural
area, I became interested in plants and gardening when I was around your age. In college, I had
the opportunity to study both agriculture and education—the two subjects I am most passionate
about. My research combines both of these passions into one—how people learn about
agriculture.
The research project involves evaluating a couple of the ways that people, particularly
young students, learn about farming, especially the history of farming. If you choose to
participate in the study, you will receive a student assent letter and a parental/guardian
permission form for one of your parents or a guardian to sign. When I have received both forms,
we will begin. First, I will give participants a pretest to see what you know about the history of
farming. Then, I will teach 2 lessons about the history of farming, followed by activities to
reinforce the lessons. You will then retake the pretest and complete a short survey about the
learning experience. Finally, a few students will be asked to participate in a short interview about
the learning experience.
If you do not want to participate, that is fine, too. Mr. Brandner will assign you
something separately.
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I certainly appreciate your time today, and I hope that you agree to participate. I think
that you will enjoy the experience and learn a little bit about agriculture, too.
If you have any questions about the project, please contact me at rjk170@msstate.edu or
at 276-698-1541. For questions about your rights as a participant, please contact the Mississippi
State University Office of Research Compliance and Security at 662-325-3294.
Thank you, and I look forward to seeing you soon.
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APPENDIX D
PARENTAL CONSENT FORM
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APPENDIX E
STUDENT ASSENT FORM
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APPENDIX F
VIRTUAL FIELD TRIP CHECKLIST/SCAVENGER HUNT
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Names: _________________________________________ Period ______
Virtual Field Trip Directions (work in pairs)
1. Go to https://heritagefarmmuseum.org or Google “Loudon Heritage Farm Museum.”
2. Click Virtual Museum (top right).
3. Click Educational Activities.
4. In any order that pleases you, click through and experience the 9 Exhibit Related Downloads.
As you visit each exhibit, check the appropriate box below and complete the attached Virtual
Scavenger Hunt.
*Remember*
This is not a competition. You have all class period to visit the exhibits and finish the scavenger
hunt. Take your time and enjoy the activities.

Exhibit Checklist
____ Life in a 1910 Rural Farmhouse Kitchen
____ Life in a 1909 One Room Schoolhouse
____ Cursive Writing
____ Transcribing Historical Documents
____ Waxpool General Store and Money
____ Dairy Equipment - Milk Separator
____ Waxpool General Store Scale
____ Windmills
____ Mail

Scavenger Hunt on the next page
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Names: _________________________________________ Period ______
Scavenger Hunt
Answer the following prompts as you visit the exhibits:
____ What are the animals in McGuffey’s First Eclectic Reader, Lesson 4?

____ How much did a lemon cost in 1909? Conduct a quick Google search to find out
how much a lemon costs today.

____ What cost $6.94 and was available through the 1912 Sears and Roebuck Catalog
#124, p. 902? What is something that you would have ordered through the catalog
in 1912?

____ What was one the greatest obstacles to fast postal delivery in rural areas and a
circumstance that could lead the Post Master to deny delivery to a home or
business?

____ What is a milk separator? What powered the original separators? What is the sound
made for every turn of the separator handle?

____ Take your turn making butter. Visit the butter churning station.

____ What predated the electric refrigerator for keeping food cold?

____ What type of mechanical scale uses equilibrium to establish the weight of goods?

What other interesting item or information did you discover in the exhibits. Why were these
things interesting to you? Please describe below. (Use the back of this sheet if necessary.)
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Log: Classroom Observations, Reflections, and Coding
Day
1

Classroom Observations
Lesson (lecture/projection): eager, intellectually active
students with a broader depth of knowledge from which to
draw to make connections.
Part of this is due to past instruction (colonial America—
indentured servants, tobacco, slavery) and timing—this unit
fits in well with the 6th grade advanced social studies
curriculum.
Classes are too short to get a head of steam (for teacher or
students).

Reflections
Students are higher energy than I expected. Good.
Interesting relationship with the classroom teacher. We are
both very (too?) patient and tolerant of high spirits.
Difference: I am older and tired.
Students are more engaged than my own students—and
these students are 3 to 5 years younger. Is it the district (tax
base, high administration expectations) or the region in
general?
Must remember to bring in candy—they will appreciate it.

Very fast atmosphere of “learning.”
2

3

Lesson and activity: both classes eager and very competitive
amongst each other... boys more so than girls.

Candy awards probably would not have been necessary—
same thought as yesterday: students are engaged.

Competitive but not thoughtful? Need to know them better.

Masks are a hindrance to recalling faces/names—but I must
remember that these are not MY students. They are
participants in a study, but the teacher in me naturally wants
to make connections—to put names to faces, to know more
about the learning preferences of the students, to know who
gets along with whom. The reality is that I will likely never
see any of these students again. Even though I have lived
with that same situation for nearly 30 years, it still is odd….
Period 4
A bit at loose ends because of classroom teacher. Hoping he
would have more control of the comparison group students.

Virtual Field Trip—Period 4
Two classes in one space
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Each group wants to know what the other is doing. Some
socializing between groups. Some socializing within my
group (treatment) (S et al.)

M encourages each student to express his/her unique
combination of proclivities. Leads to an excess of
exuberance (throwing things, including at the teacher),
movement where movement impinges the virtual tour.

Two boys paired (only two left) do not like each other.
Type As—attempt to read every word, every exhibit (A and
M).
Butter making: Comparison wants to know what is going on.
Can they have some?
Free choice—some still choose to go in order, L to R, T to B.
Checkmarks more important than learning/possibility of fun?
Virtual Field Trip—Period 8

I have to shout to be heard (combo of masks and relative
free-for-all on the comparison side of the room). STILL,
some of the groups are on task (E and L; A & M; two girls
in the back corner, 2 of the girls in the group up front).
Speaking of, 3 is not a good number for 1 Chromebook or,
perhaps, the exercise—allows one of the group to
wander…I insisted on 2 per Chromebook, but…
Need HELP!—similar to field trips where chaperones are
necessary. Even though it was in a classroom, there were too
many students to maintain some semblance of order and
focus (esp. focus).

Teacher had to leave the room and we went into a ‘hold’
because of an incident involving a student. Part and parcel—
and something that would not be an issue at a field trip out,
presumably.

The assumption is that this age of student, because they use
technology the entire school day, have been taught the
rudiments of research. This is not the case.

Adapt—butter station in the middle of room (despite the
possibility of a mess—and, of course, there was a spill)—
better participation.

What has kept my energy levels high and my attitude sunny
are the students that are on task, really interested in
exploring the farm museum.

Issue: last period of the day (younger—more energy
compared to older students who might be a bit drained or at
least be able to maintain self-control).
Smaller class—easier to separate.

Period 8
A and K (esp. K), out of control. “Clown Show”
Issue: last period of the day (younger—more energy
compared to older students who might be a bit drained or at
least be able to maintain self-control).
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4

Day 4: Posttest and Questionnaire

5

Conclusion of project involved books from the Smokies
(circling back to the introduction to the unit)—a few from
Period 4 were interested. None from Period 8.
Interviews
Tested levels but still concerned the combination of public
hallway, masked 11- and 12-year-olds, and unknown adult
will lead to quiet, short answers.
Next time, have a peripheral mic.

C

Definitely a different dynamic in 8—more active, less
focused all week. Attendance was not consistent. Additional
concern: last period before the weekend.

1 on 1, some of the students calm down nicely.
Had to remain patient—not prompting to get an answer!
Student in love with numbers and inflation: fascinating.
Savant? Reminds me of D.Z., prodigy from OLG. T & F, D
minor.
Who did I read—research questions are not themes. Seems
as if survey questions and learning contexts are…
Initial Thoughts
Not a lot of difference between the two groups. A few of the
treatment group mentioned the virtual tour from day 3, but
most who commented on individual aspects of the unit
mentioned the timeline/cards activity that everyone did the
second day of the unit. Only one student from the treatment
group mentioned the making of butter. As a teacher, I had
hoped that bringing in a 3-D demonstration that appeals to
all 5 senses might have left a greater impression.
A few comments on my energy…
One student really likes/prefers worksheets…
Although given ¼ page for each open-ended question, most
students only wrote a sentence or two.
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Storyline (Stuckey): Assessing ag learning at Ag site—
CML/virtual
Codes
Green: Learning about ag or history generally speaking. No
method specified
Yellow and purple: Timeline/slideshow. Referring to the
same general method of the Ag in the Classroom
presentation. The slideshow is presented as a timeline.
Red: Methods are mentioned but generally.
Orange: Videos embedded in the slideshow
Aqua green: Lecture (speaking directly to us)
Poppy Red: Activities: butter/game. Need to ferret out if any
responses were referring to Virtual Field Trip.
Orange: Virtual FT. Specifically mentioned.
Pencil: Pre-test/Post-test.
Memos (Notes to Self)
1.Quantifying qualitative results. Reminder helped me to
focus. Also: thematics—what did I find? What was I
looking for? Time for the CML and free choice learning.
2. Coding. Recoding--listening to what the participants were
saying as 11/12-year-olds. Important to do that AFTER
initial coding so as not to influence.
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Question 13: theme to emerge: MORE
Mover Kudos to don’t know/no need/fine as is
Time = Depth
Desire for no C/T—theme of more participants/no
separation
Learned a lot = thumbs up

Interviews
Through the CML +
1. Personal: visited old school house in 3rd or 4th grade.
Influenced choices on VFT.
Physical: being in the space did not play a role.
Social: liked working with a single partner—no groups.
VFT: “fun”
2. Personal: 3 sisters from previous classwork. FT to the
Dunes in 4th grade?
Physical: more exciting to be in the place. BUT simpler to
do online.
Social: exciting but efficient—can split up (presumably
referencing the scavenger hunt task). Have to be compatible
with partner.
VFT: “more exciting”
3. Personal: dates/perspective from previous classes. Fair
Oaks Farms w/ family.
Physical: Museum of Science and Industry (Chicago), 3rd
grade. Virtual learns better—time and focus.
Social: Partner (chosen or assigned)—good
VFT: meh. Part of the “unit.” Would prefer it in isolation.
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4. Personal: school house (see above) elementary. Some
museum that featured a butter churn.
Physical: Prefer in person visit vs. virtual. See and touch.
Social: working with partner helps. Would be more social in
person. Could ask questions of staff.
VFT: Used to doing things like this (nothing special). Good
as supplement.
5. Personal: 3 sisters in 5th-grade social studies. Museum of
Science and Industry.
Physical: might remember more by being there. Had some
trouble finding things in the scavenger hunt.
Social: Does not like working with a partner. Experience
neither + or –
VFT: not impressed. Would have preferred material in the
lessons. VFT was OK, of limited use.
6. Personal: BB gun from Sears catalogue—A Christmas
Story and the Red Rider BB gun. Buckley Homestead
Physical: Prefers in-person
Social: Prefers. Partner to help. Share the load. Choice is
important.
VFT: added to the experience. Variety.
7. Personal; Claims that no previous experience influenced
his VFT experience, but he knew that prices were lower.
Studied inflation last year.
Physical: Prefers online because of grading. See value in
physical but…
Social: [conflicting] in person with family preferred or field
trip with classmates that partnered online because of
limitations.
147

VFT: positive overall
8. Personal: farm museums with classmates and family.
Buckley Homestead. School House FT. Influenced decisions
VFT.
Physical: Virtual more accessible. Couch at home.
Social: Talk about decisions about where to click
VFT: Supplemented the learning. Own decisions.
Note: C = Q12 and Q13 and interview transcripts coding
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Table H1
eVALUate Responses

5

Treatment
4
3
2

Question 1: The learning
outcomes in this unit are
clearly identified.

6

13

3

8

13

Question 2: The learning
experiences in this unit help
me to achieve the learning
outcomes.

7

13

2

9

10

3

Question 3: The learning
resources in this unit help me
to achieve the learning
outcomes.

7

13

2

10

9

3

Question 4. The assessment
tasks in this unit evaluate my
achievement of the learning
outcomes.

9

9

4

9

9

3

Question 5. Feedback on my
work in this unit helps me to
achieve the learning
outcomes.

6

10

5

8

11

3

Question 6. The workload in
this unit is appropriate to the
achievement of the learning
outcomes.

8

9

5

10

9

1

Question 7. The quality of
teaching in this unit helps me
to achieve the learning
outcomes.

14

7

1

14

8

Question 8. I am motivated
to achieve the learning
outcomes in this unit.

7

10

5

5

16

1

Question 9. I make the best
use of the learning
experiences in this unit.

6

12

2

1

9

10

3

Question 10. I think about
how I can learn more
effectively in this unit.
Question 11. Overall, I am
satisfied with this unit.

7

7

5

2

7

10

3

16

3

2

14

7

1

Prompt

Comparison
5
4
3

2

1

1

Note: 5 = Strongly agree; 4 = Agree, 3 = Undecided; 2 = Disagree; 1 = Strongly disagree
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1

2

2

1
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Student 1 Edited Transcript

INTERVIEWER: One way to look at museum learning is to think about it in three ways. They're
called contexts: the personal, the physical and the social. On the third day of the unit, you and a
partner did the virtual field trip, the scavenger hunt, to the Loudon. Heritage Farm Museum. I
want you to think about the personal [context], and that explains how previous knowledge, what
you knew coming into the class, how that played a role in what you wanted to see and what you
wanted to learn as you were clicking through.
STUDENT 1: Yeah. So some of the things that would be like, we visited something in fourth
grade or third grade about an old school house. So I knew that. And when I looked at the school
house one, I kind of remembered some of the things and also learn new facts about it, which was
interesting. And then my cousin owns a farm, so I knew some of the farm stuff, so it was cool to
see how it looked back in the old days versus now.
INTERVIEWER: So that helped you decide which ones you wanted to go to [and in] which
order?
STUDENT 1: Yeah.
INTERVIEWER: So [an]other context is physical. How would you describe the virtual
experience compared to that field trip that you took, where you went to the place?
STUDENT 1: Um, it was like, it was a lot like I just a farm museum, but you got to see like the
pictures, so you couldn't really walk around, but you could see all the stations. So it's pretty
similar to go onto an in-person museum, but like you just kind of read through it on your own
pace and stuff.
INTERVIEWER: So being in this space that didn't matter to you as much.
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STUDENT 1: No, not that much.
INTERVIEWER: So doing it on the computer was a good experience?
STUDENT 1: Yeah, it was good.
INTERVIEWER: The last context that we can look at this is through the social aspects of things.
And so you were able to choose your own partner and do a scavenger hunt…
STUDENT 1: Yeah.
INTERVIEWER: How would you describe that process?
STUDENT 1: Um, I liked working with a partner because, like, if there was something we'd
understand, we can kind of talk through it. And it was fun, kind of just getting, like, to have a
partner to just do it with, ‘cause, like, if she needed something that I didn't know, I could just,
like, ask her and then kind of go off each other and it made the scavenger hunt part easier in case,
like, she would do the reading and I would write down the questions if there was something. So
we kind of each had a different job.
INTERVIEWER: And did you like it with just one other person or would you have liked to…?
STUDENT 1: Yeah. I think it was good with this one other person. ‘Cause we've heard too many
people, like, people that get distracted or I just think it was good with one person instead of a big
group.
INTERVIEWER: And how, how did it compare overall to past field trips you’ve taken?
STUDENT 1: It was alike, but, like, instead we'd go probably as, like, a class or there'd be
[UNINTELLIGIBLE] more, bigger groups. So for me, since I just did it with a partner, it was
kind of nice getting to go at, like, our own pace and kind of just, like, getting to go off each other
instead of having to ask a big question to the whole group and waiting for someone to, like, think
of the answer. So it was nice getting to do with a partner versus.…
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INTERVIEWER: I'm just curious also it, because of all the COVID response, when was the last
time you actually went on a field trip outside of the school?
STUDENT 1: I don't think it was…I think it was in like fourth…fourth grade or the end of third
grade.
INTERVIEWER: So that would be two years ago. Now thinking of the virtual field trip as a
supplement to the unit where we talked for two days on the timeline, and then we did that
activity with the cards: how would you value the virtual field trip?
STUDENT 1: I think it was nice getting to kind of see it, like, visually where, ‘cause it was
good--like having someone telling you then you kind of get to see it and, like, read it from, like,
your own pace and you could kind of get to, like…so you explained to us really good. And then
we did the virtual experience just kind of gave us, like, an example of what it looked like. And it
was a lot, it was really good at having a visual, like, perspective of it.
INTERVIEWER: Is there anything else you want to tell me about the experience? Something
that you noted that we maybe haven't covered here or something that struck you and….
STUDENT 1: The virtual field trip was just really fun and I think it was fun to do it in general.

Student 2 Edited Transcript

INTERVIEWER: I just have a few questions about the experience that we had. First of all, thank
you for agreeing to participate, to talk with me also after the fact here. One of the ways we think
about museum learning is [that] there are three contexts or three realms. If you think of like a
Venn diagram, there's personal, physical, and social. So I’m going to ask you a question about
each one and the experience.
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STUDENT 2: OK
INTERVIEWER: So personal is the previous knowledge you bring to an experience. You
probably have heard that talked about before. So explain how previous knowledge played a role
in what you wanted to see and what you learned when you were clicking through the scavenger
hunt and the virtual field trip.
STUDENT 2: So I knew that farming back then was a big part and I knew, like, the sisters
[unintelligible].
INTERVIEWER: When did you learn that? Just field trips or at school?
STUDENT 2: Um, I know it was something we learned in class at some point, like, through
notes, and I wanted to learn do this unit so I could learn more about that kind of experimental…
INTERVIEWER: So the physical space—you were on a Chromebook with a partner. How
would you describe the virtual experience compared to any in-person field trip experiences that
you've had?
STUDENT 2: So I think with the virtual experience It did help me to kind of to see more into
what it’s like to be back in that time, and I like to be able to look back and see the info
[unintelligible].
INTERVIEWER: When was the last time you went on a field trip? Got on a bus and went to
what place? Do you remember what it was?
STUDENT 2: I think the last one I went on was at some point in 4th grade before the pandemic.
If I am thinking of that correctly…
INTERVIEWER: Where did you go?
STUDENT 2: [unintelligible] …so it’s a little while ago. I think it was the [Indiana] Dunes.
INTERVIEWER: So it was for science class maybe?
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STUDENT 2: I think so. Yeah.
INTERVIEWER: Thinking about getting on the bus with your friends and getting off the bus and
then getting out into a space that actually is what it's supposed to be. How would you compare
that to actually just doing it on the screen?
STUDENT 2: I feel like it's more exciting to be in that place itself, but also think that if you’re
doing it online that it’s kind of more simple. It’s right in front of you, and you can choose what
you want to see.
INTERVIEWER: Simple as in the choice is easier and you don't have to walk a long way? That
kind of simple?
STUDENT 2: [Affirms]
INTERVIEWER: The other context is social--how we learn together. How would you describe
completing the virtual tour and the scavenger hunt with your partner?
INTERVIEWER: Okay. With the partner program is if it's more fun and more exciting because
we can work together.
STUDENT 2: OK. I think that with a partner…it was more fun and more exciting to do because
we could work together and [unintelligible] …kind of split up where one person does this and the
other person does something else.
INTERVIEWER: And the fact that you were able to choose your partner--what if you had been
placed with someone else?
STUDENT 2: I feel like if it was someone else that I wasn’t that compatible with—someone that
I didn’t know too well [it would have] been much harder because our interaction, I think, been
different and it would have worked out a different way.
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INTERVIEWER: Bottom line--so we did this as a supplement to the unit, remember the timeline
for two days, and then we had the activity with the cards and placing them in the right place.
How would you value the virtual field trip experience as a supplement to the lesson itself?
STUDENT 2: I think the virtual field trip experience was a very unique way of teaching. And I
did like that it wasn't ads. I don't want to say difficult, but it was more…easy to understand, I
feel, and I just think it was a very interesting way to…teaching it.
INTERVIEWER: Could you imagine not having had the virtual field trip, not having had that
supplement--would the learning has been the same, do you think?
STUDENT 2: I feel like it would have been a little bit different without the experience, but I
think…I think with it, it made it more exciting.
INTERVIEWER: Finally, is there anything that occurred that you think might be interesting to
tell me about during the virtual field trip? Something that maybe I've overlooked that doesn't fit
into the three contexts? [pause] If not, that's okay. Just a normal day at school kind of thing.
STUDENT: Yes.

Student 3 Edited Transcript

INTERVIEWER: One of the ways that people learn in museums is through three contexts--if you
thought of a Ven diagram with three circles that kind of overlapped as the personal, the physical
and the social. First, we'll talk about the personal learning experiences. I'd like you to explain
how previous knowledge played a role in what you wanted to see and what you learned in the
virtual field trip, the scavenger hunt.
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STUDENT 3: Um, it really helped to help because I got…I wouldn't know, like, what the
scavenger hunt, like, half, like I know…I know when George Washington would make
something and I'd be able to, like, either just go look up that century or do something like that.
Or I could, like, I was able to…if I knew what it was, I was able to think of that. Like, I would
know what date he had a farm or what date Abraham Lincoln did the stuff with….
INTERVIEWER: Can you apply that to the scavenger hunt, the virtual field trip? Remember,
you brought up [in the browser] Loudon Heritage Farm Museum, and you were looking through
the Sears catalog and all that kind of stuff. How did personal experience play a role in that?
STUDENT 3: Um, so when we went to fair Oaks Farms [local agritourism venue], I saw that
most of the cow tech that, like, had . . . that was able to milk the cow, like, the robots were from
DeLaval. And that was like where the milk and cream separator was from. So I was able to
figure that out.
INTERVIEWER: That's a good example. When did you last go? Was that in the third or fourth
grade? The Fair Oaks Farm. A field trip with school?
STUDENT 3: No, we went one time for my birthday, like a year ago.
INTERVIEWER: So a family trip?
STUDENT 3: Yeah.
INTERVIEWER: And so that was one of the main things…is just previous experience from
visiting…of having a farm experience.
STUDENT 3: Yeah.
INTERVIEWER: Other than that, you didn't grow up on a farm or …?
STUDENT 3: No, but my grandparents did.
INTERVIEWER: They grew up or they still have it?
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STUDENT 3: They grew up on one.
INTERVIEWER: Where at…is it Indiana?
STUDENT 3: I think it’s in Serbia. Yeah.
INTERVIEWER: So there's the physical context also? Do you remember the last school field
trip you went on?
STUDENT 3: Yeah.
INTERVIEWER: When was that?
STUDENT 3: I think it was in third grade because when I was in fourth grade, COVID happened
and we didn't get to go on many field trips…and I don’t remember that well… I remember in
third grade we went to a museum of art in industry. I think it was…
INTERVIEWER: In Chicago?
STUDENT 3: Yeah.
INTERVIEWER: I wonder if it was the Museum of Science and Industry.
STUDENT 3: Yeah, yeah, I think so.
INTERVIEWER: So thinking about that, maybe even your fair Oaks trip with your family, how
would you compare the in-person experience where you get out of the car off the bus and you go
into a space with the virtual experience of being on the Chromebook?
STUDENT 3: I remember usually I remember, like, going in there physically, I remember this
stuff better, but with, uh, um, with the virtual, I can learn more from it instead of, like, when I go
on a family trip, I'm more like play around. And…but I still, it helps me remember it a lot better
than the virtual one.
INTERVIEWER: But you think you learned more doing the virtual?
STUDENT 3: Yeah.
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INTERVIEWER: Why would you say that? What led you to learn more?
STUDENT 3: Um, it helps me, like, ‘cause you can, like, usually you don't have enough time on
a family trip or to see, like, everything, but on the virtual one, you can see, like, everything
without, like, taking too much time.
INTERVIEWER: And you mean, too, you don't have to walk anywhere, is that you're talking
about?
STUDENT 3: [Affirmative]
INTERVIEWER: Okay, so you're just there at the click and then you're …
STUDENT 3: Yeah.
INTERVIEWER: So time's important.
INTERVIEWER: Now the social stuff. I asked context. I want to talk about that last way to think
about it. How would you describe completing the tour and the scavenger hunt, the virtual tour at
the Loudon Heritage Farm with a partner of your choosing?
STUDENT 3: It helps a lot with the partner that you choose, I'd say, um, because with your
partner, most of the time, the partner that you pick, you know the same, most of the same stuff as
them. And you can, like, I'd say besides somebody that you wouldn't choose, or if you didn't
choose and sometimes, you know, different things than them and they know different things than
you, so you can learn more. So that helped out a lot.
INTERVIEWER: So it helped with the virtual part of it?
STUDENT 3: Yes.
INTERVIEWER: Is that how you decided what to click on?
STUDENT 3: Yeah, we kind of like, we would see what we went from, what we thought was
most interesting. And then we would click around and see…
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INTERVIEWER: And as far as you know, you can have that with a pal at a better physical
space, too. Was it different in the virtual space with the partner?
STUDENT 3: Yes. Um, because, like, in there you think about it more with a partner. And in a
museum, I feel like in the…you would, like, more play around, but you'd still remember it more
cause like with a friend, usually you think of stuff and more cherish. So you would remember it
way better than that virtual one.
INTERVIEWER: So bottom line, if you think about the first two days we went through the
timeline and then we did that activity with the cards, how would you value if you thought about
that virtual field trip as a supplement to the unit, how would you value that?
STUDENT 3: I would think of it more like as I would think, like, I don't really know how to
explain it, but I would think of it more like the game that we played, because, like, you can…it's
more interactive. The, the other one, the physical one's more interactive, but this one, like I said,
you can, like, go to more places than usual. And I feel like I value it as a supplement to the unit a
little bit less because it's like part of a unit. But, if it was by itself, I feel like I would value it
more and remember it better.
INTERVIEWER: And why is that?
STUDENT 3: Mostly because I think of it as, like, a game of what we played in sixth grade
social studies who I'm like…we played an agriculture game on…We got to visit a museum and
stuff instead of just thinking of it as a unit because we do a lot of different units.
INTERVIEWER: As part of the unit, it doesn't stand out?
STUDENT 3: Yeah.
INTERVIEWER: So if you were to do this by itself, it would stand out more.
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STUDENT 3: Right. ‘Cause, um, in the unit it kind of blends in more with the unit, and I don't
think of it as much.
INTERVIEWER: Is there anything from the experience that I haven't talked about with the three
contexts that maybe you want to share, something you came across, or…?
STUDENT 3: No. I don’t really think so.
INTERVIEWER: Nothing stands out?
STUDENT 3: Yeah.

Student 4 Edited Transcript

INTERVIEWER: I just have basically four questions to talk about. The first has to do with the
context in which we learn in museums because we do learn differently in museums. It's kind of
like a Venn diagram and it's the personal, the physical, and the social, and they kind of overlap in
spots. So first the personal--could you explain how previous knowledge played a role in what
you wanted to see and what you learned when you were doing the virtual field trip—the
scavenger hunt?
STUDENT 4: I feel like previous knowledge helped [me] understand some of the stuff that they
mentioned.
INTERVIEWER: Is there an example? When you were clicking around deciding what to do,
maybe?
STUDENT 4: I had one, and I just forgot it.
INTERVIEWER: That's all right. That's all right. Let's relax. We've got time. Was there anything
when you were sitting there—"Oh, I remember doing that or reading about that….”
162

STUDENT 4: Oh, okay. Uh, so yeah, like when with the virtual museum, I remember when I
went on a field trip in elementary school to a school house, and it was just like that one.
INTERVIEWER: So it was about the same time period?
STUDENT 4: Yeah.
INTERVIEWER: So you used that helped you decide to click on that, that one? Anything else
about maybe stuff you learned in class about farming or… it doesn't have to be in social studies;
it could be in science class. It could be in anything…or a book you've read before in your life. It
doesn't have to be through school that you necessarily had the learning experience. Is there
anything else you clicked on that you thought to yourself, “I remember that.”
STUDENT 4: I remember, like,…[unintelligible]…butter …[unintelligible]…the butter churner.
I remember going into a museum--I don't remember which one--and then I saw that exhibit
about it….
INTERVIEWER: So is any of your…speaking of personal experience, did you grow up on a
farm or have relatives that have farms or anything?
STUDENT 4: No.
INTERVIEWER: Okay, so you're totally a suburban…
STUDENT 4: Yeah.
INTERVIEWER: That helps explain what personal things we bring. So there's also then the
physical context. You mentioned that when you were in elementary school …I assume you guys
got on a bus
STUDENT 4: Yeah.
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INTERVIEWER: and drove to the old school house? When was that? I wonder…I'm trying to
think of where an old school house was in this area because I grew up around here. I remember
going to Woods Mill. Did you ever do that field trip?
STUDENT 4: I don't know. I don't really remember what it was called.
INTERVIEWER: It was, it was an old school house.
STUDENT 4: [nods]
INTERVIEWER: So you remember getting off the bus….so how would you describe the virtual
experience when you and a partner were just by the Chromebook, clicking through this
scavenger hunt? How would you describe the virtual experience compared to that in-person
experience you had?
STUDENT 4: I feel like, um, the in-person experience might be, uh, a little bit better than the
virtual experience because with in person you get to, like, still, like, look around and see stuff
and probably touch stuff that you can't do with the virtual experience.
INTERVIEWER: So you got another sense, really?
STUDENT 4: Yeah.
INTERVIEWER: Probably even say there's [drop] didn't taste anything, right?
STUDENT 4: Yeah.
INTERVIEWER: You touched. You looked. Heard…well, heard stuff and the virtual field trip
had hearing.…Well, what's the other…oh, smell. Do you remember a smell from the in-person
trip?
STUDENT 4: Probably like, like, like old wood or something like that.
INTERVIEWER: That adds to the experience. So in person a little better, you're saying?
STUDENT 4: Yeah.
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INTERVIEWER: How would you describe...the social aspect of it? You were able to pick a
partner or…?
STUDENT 4: Yeah.
INTERVIEWER: How would you describe completing the virtual tour of the scavenger hunt
with a partner?
STUDENT 4: Um, doing stuff with a partner, uh, it really helps, like, if you miss something,
they could catch up on it, too, and then they could help you too… .but they could also help if you
don't know what they're, something that they, they might know that you don't.
INTERVIEWER: So almost like you're combining your own….If you look at that context and
you each have their own personal backgrounds….
STUDENT 4: Yeah.
INTERVIEWER: You combine them that helps with the, the virtual…with the experience. Was
it any different socially? Remember when you went on the field trip and you…that was a social
experience…
STUDENT 4: Yeah.
INTERVIEWER: [b]ut this one was just you two on the computer. How would you compare the
virtual field trip socially?
STUDENT 4: Since it's a smaller group, um, then probably focus some more . . . and also, also
they might…
INTERVIEWER: Did you enjoy it….
STUDENT 4: Yeah.
INTERVIEWER: [t]he same more or less than in-person? I understand, too, you were probably
third or fourth grade when you went to the school house.
165

STUDENT 4: Yeah.
INTERVIEWER: So you’ve changed in the meantime, but could you imagine going to the
Loudon Heritage Farm Museum and taking what would have been more of a social experience
that way or doing it this way?
STUDENT 4: Probably more of a social experience in person ‘cause you can talk to, like, if you
have a question about something, you can talk to your teacher or staff that works at the museum.
INTERVIEWER: That's a good idea. Staff. What if you were to do that scavenger hunt by
yourself, do you think, just hypothetically, would you have learned more…would you have
gotten more from the experience by yourself or did it help--and there's no right or wrong answer-did it help to have a partner?
STUDENT 4: I think it kind of helped having a partner.
INTERVIEWER: Just because you're what you're talking about before with the other personal
background and what each brings.
STUDENT 4: [Affirmative]
INTERVIEWER: Bottom line. So we did this virtual field trip as a supplement, as an addition to
the lesson. Remember, the first two days we talked about the timeline and then we had that
activity with the cards and the contexts. How would you value the virtual field trip experience-the scavenger hunt you did as a supplement?
STUDENT 4: It definitely taught you some things that you probably wouldn't know. Also, um, it
would help put things like that more visual because I'm a visual learner and helps you seeing
things and things like pictures of stuff.
INTERVIEWER: Did it help that you clicked on those yourself as opposed to what I was putting
up on the board? There's been the lesson.
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STUDENT 4: Yeah. Yeah.
INTERVIEWER: So thumbs up, thumbs down as a supplement.
STUDENT 4: Thumbs up.
INTERVIEWER: Like I said, there's no right or wrong answer. So you think with a thumbs up.
STUDENT 4: Yeah.
INTERVIEWER: Finally, because my protocol can't cover everything, was there something that
occurred to you during the field trip, the virtual field trip, or something that happened good or
bad…indifferent that you think I might find helpful or interesting? [pause] Or was it just kind of
a normal day at school?
STUDENT 4: Um, we definitely learned about different things and also things that we wouldn't
really get taught, in a way.
INTERVIEWER: Okay.
STUDENT 4: As detailed [unintelligible]
INTERVIEWER: That's fair. But then nothing occurred to you while you're doing it; you're used
to kind of doing stuff like this.
STUDENT 4: Yeah.
INTERVIEWER: Do you work the Chromebooks a lot in class?
STUDENT 4: Yeah. Well, not in this class, but in other classes I do.
INTERVIEWER: And it's usually just you and the Chromebook, not a partner?
STUDENT 4: Sometimes it could be with a partner.
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Student 5 Edited Transcript

INTERVIEWER: Thank you for participating both in the timeline and the two activities--the two
days of lessons and then the activity and then the virtual field trip because that's what we'll be
talking about here. One way to look at museum learning is in three what are called contexts or
lenses—kind of like a Venn diagram, the three of them—they are the personal, physical, and
social. The first, personal, I would just like you to explain in the virtual field trip how previous
knowledge--knowledge that you brought with you to the project--how that played a role in what
you wanted to see and what you learned.
STUDENT 5: Um, I'm not really sure what to say. I learned somethings in fifth grade and I kind
of just . . . .
INTERVIEWER: Okay. Fifth grade…in class?
STUDENT 5: Yeah.
INTERVIEWER: What was that about?
STUDENT 5: Um, like, stuff, like, three sisters information.
INTERVIEWER: Was that a social studies class
STUDENT 5: Um, yeah.
INTERVIEWER: So you brought information from other classes?
STUDENT 5: Yeah.
INTERVIEWER: Then there's the physical context, meaning the space that we occupy when we
learn. So how would you describe the virtual experience--when you had your Chromebook and
your partner--compared to an in-person experience you had at a museum or on a field trip?
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STUDENT 5: Um, I dunno. I think I just learn better when I'm, I'm being spoken to. Um, and
I'm, like, in person, but I know like some other kids learn differently than that. Um, but I think
the museums thing is cool…. I don’t know.
INTERVIEWER: To be there, you mean, as opposed to doing it online?
STUDENT 5: Yeah. Like actually being there…might…I might remember some of that stuff.
INTERVIEWER: Do you remember a field trip in the past that you went on?
STUDENT 5: Um, I haven't had too many field trips because of COVID and everything, but,
um, I went to like that…I'm not sure what it's called museum of…?
INTERVIEWER: Science and Industry.
STUDENT 5: Yeah, that. I went to that.
INTERVIEWER: Do you remember much of that?
STUDENT 5: Not too much. I haven't been in a few years.
INTERVIEWER: And how it felt to be there?
STUDENT 5: I don’t know. I just….
INTERVIEWER: Just kind of a blur for you going back that long?
STUDENT 5: Yeah.
INTERVIEWER: Third grade would have been…you'd have been eight? That's a couple…three
years ago.
STUDENT 5: I think so.
INTERVIEWER: So just can't remember very much? Okay. So in the physical space…of it
being in the classroom and having the Chromebook--how did it go for you?
STUDENT 5: It went pretty good. Just had some trouble finding some stuff.
INTERVIEWER: What do you mean? What, what were you looking for that you could find?
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STUDENT 5: I dunno, I just had trouble finding certain…. I don't know how to explain it.
INTERVIEWER: But you didn't mind doing it in the classroom?
STUDENT 5: I didn't mind.
INTERVIEWER: Then there's a social aspect--we learn with people, you know what I mean? So
how would you describe completing the virtual tour of the scavenger hunt with your partner?
STUDENT 5: Um, I'm just not a very social person, so I don't like working with partners that
much, but I know that, like, a lot of kids do, but that's just me.
INTERVIEWER: Did that keep you from learning more, do you think? Do you think you
would've experienced more had you been by yourself?
STUDENT 5: I’m not really sure, but sometimes I work faster when I'm alone, So….
INTERVIEWER: Were there any times where you shared something with each other while you
were learning?
STUDENT 5: Yeah. Mmmm hmmm .
INTERVIEWER: What was that.
STUDENT 5: Like, you know, working with the partners is good for stuff like that when you're
confused on something. And there was something about that topic.
INTERVIEWER: Were you able to talk with each other during our project and get anything
clarified or…?
STUDENT 5: Yeah.
INTERVIEWER: So it was overall positive? Negative? No…?
STUDENT 5: It was kind of in the middle.
INTERVIEWER: In the middle. Okay. So not thumbs up, thumbs down, just kind of in the
middle.
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STUDENT 5: Yeah.
INTERVIEWER: Finally, well, not finally, but there's one more question--just the bottom line.
This was designed as a supplement, the virtual field trip, so you had two days of the timeline
lessons, and then you had the activity with the cards. You remember putting them in the context
with the dates the second day?
STUDENT 5: Um, yeah.
INTERVIEWER: Those were the lessons. And then this was the virtual field trip was a
supplement. How would you value that? Some value? No value?
STUDENT 5: I'm not really sure what you mean.
INTERVIEWER: So did you learn anything extra by doing the virtual field trip, do you think
that the lessons themselves--those two days--would have been enough?
STUDENT 5: I think that the lessons would have been, um, better than like the virtual field trip.
INTERVIEWER: Do you mean by itself?
STUDENT 5: Yeah. I would've learned more.
INTERVIEWER: If you had just done the virtual field trip?
STUDENT 5: No, if I had just done the lessons.
INTERVIEWER: As a supplement or as an addition to those lessons, did it help? Did it do
nothing?
STUDENT 5: I think it might've helped a little bit.
INTERVIEWER: Just a little bit.
STUDENT 5: Yeah.
INTERVIEWER: In what way?
STUDENT 5: It was just, there was pictures and stuff and [unintelligible].
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INTERVIEWER: Some of the pictures and things on your own Chromebook.
STUDENT 5: [Affirmative]
INTERVIEWER:Is there anything that happened or any thoughts that you have in general about
the experience that you think would be helpful? Remember, there's no right or wrong answers.
I'm just gathering information.
STUDENT 5: I don't really know what to day. Um, it was cool. Um, yeah, yeah.
INTERVIEWER: You mean the virtual field trip part?
STUDENT 5: All of it.
INTERVIEWER: And, specifically, what would you think about the virtual field trip?
STUDENT 5: Um, I dunno. I dunno.
INTERVIEWER: Okay. That's fair enough.

Student 6 Edited Transcript

INTERVIEWER: I want to preface this by telling you that one way to think about museum
learning, or learning at museums, is in three contexts, kind of like a Venn diagram, and they
overlap. There's personal, physical, and social. I want you to think about the virtual field trip, the
scavenger hunt we did the other day, [that] you did with a partner at Loudon Heritage Farm when
you answer these questions. The personal context--that means I just want you to explain how
previous knowledge or experiences that you've had played a role in what you wanted to see and
what you wanted to learn when you were clicking and going through the scavenger hunt.
STUDENT 6: Um, when I was, like, looking through the [early 1900s Sears] catalog in one of
the sections, and like one of the questions was what would you order? Uh, I remember the page
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with like the question that the one to fill out, it was on a page, like air rifles or something. And
then I remembered something from the Christmas story, I think it was, and I remembered, and I
wanted to get one of those. So that's what I put down for what I wanted to….
INTERVIEWER: So something not even from school that you learned that was from a movie A
Christmas Story, right? Red Ryder BB gun….Is there anything else that you knew about before
you even came to the class before I started the unit?
STUDENT 6: No.
INTERVIEWER: So this is all pretty new to you?
STUDENT 6: Yeah.
INTERVIEWER: So you hadn't heard about the three sisters or any of that kind of stuff?
STUDENT 6: I did a little bit about that, but like not…
INTERVIEWER: Not a lot?
STUDENT 6: Yeah.
INTERVIEWER: Was that in a class?
STUDENT 6: Uh, it was social studies last year.
INTERVIEWER: But really it was that air rifle thing stuck out to you.
STUDENT 6: Yeah.
INTERVIEWER: Let's see, physical—so how would you describe the virtual experience? You
know, just you and a partner on the Chromebook compared to an in-person experience you've
had at a museum or on a field trip. It could be at school or it could be with your family where
you visited somewhere where you learn stuff.
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STUDENT 6: Um, last year, no, it wasn't last year; it was in the fourth grade, so two years ago.
We went to a field trip to Buckley Homestead, and that's kind of what it reminded me of, like,
the farmer's page where, like, the eggs or the milk, and the cows.
INTERVIEWER: And how did you like that, being there? Right. Getting off the bus to go out
and see and smell and hear things versus being on the Chromebook where you could see and
hear things, but you had to click the links and things like that. Which one did you prefer?
STUDENT 6: I prefer the field trip.
INTERVIEWER: In person? Why is that?
STUDENT 6: Because you can't really, like, get the full experience when you're seeing stuff on
the Chromebook.
INTERVIEWER: Okay. What do you mean by the full experience?
STUDENT 6: Like you…I don't really know. It's like… it’s just more sufficient when you see it
in person.
INTERVIEWER: Think of some of the stuff you did at Buckley Homestead. Is there anything
that you remembered doing that sticks with you?
STUDENT 6: No, not that I can remember….Oh, but we did see someone milk a cow.
INTERVIEWER: Okay, so they milked a cow. [Anecdote about a field trip taken by the
interviewer when he was a boy] Let's think about the social aspect. I don't remember who you
were partnered with. You don't have to tell me, but when we learn, we often learn together, you
know, with people. How would you describe completing the virtual tour, the scavenger hunt,
going through all that with the partner?
STUDENT 6: Uh, it was easier because they got the help, and if I can figure something out, they
always had an idea of what it might be.
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INTERVIEWER: Okay.
STUDENT 6: So it was a lot easier. It would have been harder if I didn't have a partner.
INTERVIEWER: It would have been harder. Okay.
STUDENT 6: Yeah.
INTERVIEWER: So, do you think you would have enjoyed it as much without a partner?
STUDENT 6: Probably not.
INTERVIEWER: Okay. What about learning? Do you think if you had enough time and you
were doing it by yourself, do you think you'd have learned enough or did being with the partner
help you learn?
STUDENT 6: Uh, I think if I had enough time by myself, I probably would have learned
everything, but….
INTERVIEWER: And the fact that you were able to choose your partner, did that matter to you?
STUDENT 6: Uh, yeah.
INTERVIEWER: Why? Are you guys pals to begin with or are you just classmates?
STUDENT 6: Yeah, we’ve been classmates for a little while.
INTERVIEWER: So you've worked together before?
STUDENT 6: Yeah.
INTERVIEWER: The bottom line: the supplement, you know, the virtual field trip and the
scavenger hunt was in addition to the unit that we did the first two days. How would you value
the virtual field trip as a supplement to the lesson…to the lessons the first two days?
STUDENT 6: Uh, it was definitely more the better experience because you got…they were like a
lot of different sections. It focused on different ranges of this stuff. Whereas the first two days it
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was, it just told you about one topic, but in the others, it had a variety of topics in, like, one
little…in, like, the article.
INTERVIEWER: So it kind of went beyond the timeline that we were working with--is that what
you mean?
STUDENT 6: Yeah.
INTERVIEWER: And so if you said thumbs up, thumbs down, no opinion. Did it add value,
takeaway value, or
STUDENT 6: Oh, it added value.
INTERVIEWER: Added value. Okay. So I guess the last thing, when I ask you, is there anything
that happened or that occurred to you during the experience that you might think would be
interesting for me to know?
STUDENT 6: Um. Not that I can think of.
INTERVIEWER: Was it like a normal class day? Do you do a lot of this kind of stuff or was it
different?
STUDENT 6: It was different.
INTERVIEWER: Okay. So it was a little different, but nothing out of the ordinary occurred
when you were doing this.
STUDENT 6: No.

Student 7 Edited Transcript

INTERVIEWER: I'm going ask you just a few questions about the virtual field trip. First of all,
thank you for participating and agreeing to talk with me. I want to talk about the context of the
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virtual field trip. So museum learning--we could think about things in three contexts, the
learning, like three lenses: there's the personal, the physical and the social, and they kind of
overlap in that learning experience. On the third day of the unit, you and a partner visited the
Loudon Heritage Farm Museum online--that was the virtual tour--and you completed a
scavenger hunt. You remember? First the personal: think about…that means what experiences
and knowledge that you had before that day, before I came to the school to do the unit. And you
did the field trip: did it play a role that stuff that you knew or had experienced before? Did that
play a role in what you wanted to see in that virtual field trip and what you learned?
STUDENT 7: I mean, not really, but there was….I, for some reason, I really wanted to see, like,
like, the prices. I don't know why prices for, like, since, like, since back then…it's like the
stores….
INTERVIEWER: So….
STUDENT 7: No, not really. That's the only…that's the only thing I really wanted to see.
INTERVIEWER: Did you know anything about any of that before we started….like from
another class or a previous family trip or a field trip or anything?
STUDENT 7: Never really been to, like any, like, old fashioned stuff. I've, I…I just know that
like the fact that I'm gonna like cheaper.
INTERVIEWER: So you really liked the numbers and the math part.
STUDENT 7: Yeah.
INTERVIEWER: Is that fair to say the math or is it the money?
STUDENT 7: The math.
INTERVIEWER: The math. Okay. So you liked the mathematics?
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STUDENT 7: Yeah. I guess something was, like, 2 cents, then there'd probably be like, I don't
know, $20 now.
INTERVIEWER: So that kind of works, too, when we were talking about the acreage, right. $2
an acre.
STUDENT 7: Yeah.
INTERVIEWER: Have you studied inflation in the other classes?
STUDENT 7: I've studied it last year. I haven't really gotten that deep into it.
INTERVIEWER: So this was a way to experience that kind of through history or social studies.
Then there's the physical aspect of the virtual experience. So that's…the space that you learn in,
and when you're on a field trip, a normal field trip or traditional field trip, you can get off the
bus. Or even if it's a family trip, you're traveling, you get out of the car, you walk in. Okay.
Compare some experience like that to being there with the partner and just having your
Chromebook.
STUDENT 7: Honestly, I, I enjoy more. I enjoy, like, as like, an experience more like going in,
like in person, but I feel like I get more information when I'm online.
INTERVIEWER: Why is that, do you think?
STUDENT 7: I think it's because when you're in person, like as the milk turning [sic], like, you
see a video and like that video, like that’s the thing you focus on in person is that, but, there's,
there might be like a station where, like, you could milk a cow so, like, oh, that's cool. Other than
like one wondering, like, oh, I wonder how they took that…churn that milk.
INTERVIEWER: So you're saying maybe in person you'd like to be there and see that, but
online, virtually, if there's more learning or benefit?
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STUDENT 7: Yes, there's more benefit of, like…I come home and I get a better grade in social
studies other than I get, like, the fun experience.
INTERVIEWER: So you're grade is better versus in-person more fun?
STUDENT 7: Yes.
INTERVIEWER: Okay. That's interesting. [Why] do you think that you were able to get a higher
grade and you'll be able to get a higher grade using just the computer?
STUDENT 7: Like, I'd say the next unit, I would be learning about this stuff. I would say, oh,
I've, I've been there. And, like, I feel like I don't have to study as much if there's a test.
INTERVIEWER: Okay.
STUDENT 7: I’m, like, I already know this.
INTERVIEWER: All right. Let's talk about the social aspects of it. So how would you describe
completing the virtual tour and the scavenger hunt with a partner?
STUDENT 7: I think it's very enjoyable, but I'd rather be with…in person with, like a family,
other, or even like a field trip with like my classmates, other than with like a partner online.
INTERVIEWER: Why is that?
STUDENT 7: Because I just feel online I'm limited. Other than, like online, it's kind of, like,
like…watch a video to see about the windmills and, like, in person, I could say, “Just look at the
windmills, look how cool that, like, spins.” I feel like there's more…there's more, like…there's
less boundaries in person.
INTERVIEWER: Fewer boundaries to learning or just to the experience?
STUDENT 7: Both. Like learning, like, I feel, like, like this little, like stand there's, like, text on
them…it's, like, I'm like, oh, that's a cool fact. I think I'd remember that more than having a
whole, like, paragraph about it.
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INTERVIEWER: Bottom line--this is the last official question I’ll ask you for your overall
thoughts--So this was designed, this whole unit, where we had the timeline, those lessons for a
couple of days, and we did that activity together with the cards. And so the virtual field trip was
designed as a supplement to add to it. How would you value it as a supplement?
STUDENT 7: I tell you that as a pretty good supplement, uh, like, it's better than having, like,
two whole, like, things with the cards. ‘Cause, like, it's, like, a whole, like, whole, like, website
or, like, field trip kind of thing. Like, I feel like it would be better….t would be better as the main
thing in the cards as a supplement in my, like, opinion.
INTERVIEWER: Okay. So start with the virtual field trip?
STUDENT 7: Yeah.
INTERVIEWER: What about the lessons where we did this timeline?
STUDENT 7: Oh, the timeline?
INTERVIEWER: Yes. as a supplement to the timeline that we talked about.
STUDENT 7: As a supplement to the timeline?
INTERVIEWER: Yes.
STUDENT 7: I, I honestly think the cards was a very good supplement. Like…
INTERVIEWER: The field trip?
STUDENT 7: The field trip. I think the field trip was a good supplement to the cards, and the
cards was a good supplement to the…. I honestly, I think it's a good word, like the main thing
and then the thing, and then like the field trip.
INTERVIEWER: Okay. Would it be a thumbs up thumbs down? Like no value or kind of in the
middle?
STUDENT 7: Thumbs up.
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INTERVIEWER: Thumbs up. Okay. And then last thing is just anything that you noticed as a
learner when you were doing the virtual field trip that you think I might find interesting.
STUDENT 7: Something [unintelligible] I think, like, as though…I liked the virtual field trip,
but I just think it could have been more, like, user friendly. ‘Cause they had to open up the PDF,
and then you had to, like, go back, open up the other one….
INTERVIEWER: So technologically speaking it wasn't very polished. Is that what you are
saying?
STUDENT 7: Yeah.
INTERVIEWER: So something easier. Okay. Better tech.
STUDENT 7: [Affirmative]
INTERVIEWER: Okay.

Student 8 Edited Transcript

INTERVIEWER: Thank you for participating both in the activity that we did the first two days:
the timeline, and then the card thing, and then talking with me today. The three first three
questions involve the context in which we learned, so that would be personal, physical and
social, like the lenses that we look through to learn. On the third day of the unit, you and a
partner visited the Loudon Heritage Farm Museum online. Remember the virtual field trip and
the scavenger hunt? I'm going to ask you about the personal aspect of it. How did previous
knowledge--experiences that you've had before, things that you learned in class just seen on
television or visited with family--how did that play a role in what you wanted to see and what
you learned when you were doing the scavenger hunt?
181

STUDENT 8: Um, so when I was doing the scavenger hunt, um, I kinda just wanted to learn,
like, the different things in the museum ‘cause, like, experiences where I've gone to like farm
museums and stuff interested me.
INTERVIEWER: So you have gone to farm museums.
STUDENT 8: Yeah.
INTERVIEWER: Was that as a class or with family?
STUDENT 8: I think it was with a class and family.
INTERVIEWER: So you've done both?
STUDENT 8: Uh, huh.
INTERVIEWER: Was that the Buckley Homestead one?
STUDENT 8: Yeah.
INTERVIEWER: Somebody else told me about that one [taking notes]. And so you experienced
some of that and so you knew what you wanted to click because of those things?
STUDENT 8: Yeah.
INTERVIEWER: So you remembered stuff from those previous trips?
STUDENT 8: Mmmm. Hmmm.
INTERVIEWER: What was something in the scavenger hunt that you thought, “Oh, I remember
that.”?
STUDENT 8: [Thinking]
INTERVIEWER: [Prompting] So we had the school house, there was the general store…
STUDENT 8: Oh, it was the schoolhouse. We went to a school house and I believe it was fourth.
INTERVIEWER: So you had a schoolhouse field trip in fourth grade. So you kind of clicked on
that because you remembered it was it like the one room schoolhouse kind of thing.
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STUDENT 8: Yeah.
INTERVIEWER: That was neat. Any other experiences?
STUDENT 8: [No]
INTERVIEWER: So then there's also the physical aspect. That's the space that you're actually
learning in. How would you compare the virtual experience--sitting at your desk with the
Chromebook and a partner--versus your experiences before on field trips, where you get off the
bus or get out of the car and then you go in?
STUDENT 8: I think it's much more accessible, the virtual.
INTERVIEWER: You think that the virtual is more accessible, meaning what--you can do it
anywhere kind of thing?
STUDENT 8: Yeah. You can do it pretty much anywhere as long as you have a laptop and WiFi.
INTERVIEWER: Okay.
STUDENT 8: Um, I think it's…you can. in person, you can walk around and things, but as long
as there's, like, a virtual, like, Google maps has, like, virtual stuff, like, even walking on the
streets, too, as long as it has that. I think it's about the same. Just more comfort I feel like on your
couch at home.
INTERVIEWER: Ah, okay. So being in the place and having the different senses…maybe it's
not a big deal that virtual kind of does that for you?
STUDENT 8: Yeah.
INTERVIEWER: Okay. Fair enough. Is there any other thing you want to tell me about the
physical that's strikes you?
STUDENT 8: [No]
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INTERVIEWER: All right, so you're fine with more accessible on the virtual field trip.
STUDENT 8: [Yes]
INTERVIEWER: Okay. The social aspect: How would you describe completing the virtual tour,
the scavenger hunt, with a partner?
STUDENT 8: Um, it's good ‘cause you get to talk it over with somebody.
INTERVIEWER: What would you talk over?
STUDENT 8: Like, everything that you see and if you want to click on, like, just, like, if you
were going to somewhere, you can talk to them about everything you see…what you want to do.
INTERVIEWER: Do you mean like to get a second opinion or…
STUDENT 8: [Yes]
INTERVIEWER: Is that something that you like to do or are you a kind of person that likes to do
more personal by yourself rather than…?
STUDENT 8: Um, I like working in partners or groups.
INTERVIEWER: Because you get to choose your own partner for this one?
STUDENT 8: Yeah.
INTERVIEWER: At this point, I forgot who it was. [checks notes] Do you do a lot of work with
partners in the school?
STUDENT 8: Yes.
INTERVIEWER: So you're kind of used to that and [that] works well for you.
STUDENT 8: Mmm. Hmm.
INTERVIEWER: The bottom line was that the virtual field trip--and the scavenger hunt--was a
supplement, like an added thing. It wasn't part of the unit, which was the first two days of the
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timeline….and then that activity with the cards and the context. How would you value it as a
supplement?
STUDENT 8: Um, I think it helps me engage more into a lesson and helped me learn more.
INTERVIEWER: So if you…if we just stopped the timeline in that activity, you don't think you
would've learned as much.
STUDENT 8: Yes. I don’t think I would have learned as much.
INTERVIEWER: Why do you think that is?
STUDENT 8: ‘Cause the virtual tour had, like, all the exhibits were fully explained…everything.
INTERVIEWER: Was there anything, say, in the timeline that we saw that you were able to see
on the field trip that was the supplement? Or was it just kind of in general?
STUDENT 8: Just, yeah, in general.
INTERVIEWER: The last question is just thinking back to the virtual field trip day. It was you
and your partner. Did anything…does anything stick out as happening that you think I might
want to know about, nothing out of the ordinary?
STUDENT 8: [No]
INTERVIEWER: So this, this experience wasn't that different than stuff you do in class anyway?
STUDENT 8: Um, a lot of times he would just, he does slide presentation [unintelligible]. So it's
virtual and you take your notes, and he talks and maybe just listen and kinda take your notes
down. [We have] the virtual notes if we need them.
INTERVIEWER: Okay. The virtual field trip itself--do you do that in any of the other classes
sort of thing.
STUDENT 8: Not really.
INTERVIEWER: So that was a little different?
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STUDENT 8: Yeah, it was a little different.
INTERVIEWER: Okay. Did you enjoy the little bit of that learning freedom…
STUDENT 8: I did.
INTERVIEWER: or do you like it more structured?
STUDENT 8: No. I like the virtual field trip.
INTERVIEWER: Where you can choose some of your own directions?
STUDENT 8: Yeah.
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